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The first Inventa-Vulcan urea plant in the 
United States is now on stream. This new 
Le plant was designed and built by Vulcan En- 
' gineering Division—licensors of the Inventa 
BY PERFORMANCE Process in the U. S. and Canada—for Sohio’s 
$17,000,000 petrochemicals installation at 
Lima, Ohio. 
Within six hours after startup high quality 
urea was produced. Ease and reliability of 
operation were demonstrated. Startup pro- 


UREA PROCESS duced first urea solutions and then prills for 


the plant moved quickly and smoothly to 
full capacity. 


4 agricultural purposes exactiy as planned. 
} Corrosion, traditionally present in urea syn- 
a Sohie § thesis, was conspicuously absent, as were 
i ohio Startup clogged lines and contaminated product. No 
‘, i According to Plan— significant problems were encountered and 
ay 


Smooth and Successful 


The Inventa Process has been commercially 
successful in Switzerland for more thang 
years in tonnage productior 

tics and phar 


des. Additional 
venta- Vulcan Urea Proe- 
be had by writing to the Vuleat 
Engineering Division. 
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competition with energy from other fuel sources 

Recovery of uranium from slag scrap / 56F 
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Regulate Bulk Feeding 


and prevent 
production 
choke-ups! 


DRAVER FEEDERS 


now available with 
automatic timing controls 


Prevent overloading of grinders, sifters, 
mixers and other production machines 

Accurate Drave Feedet regulate 
the flow of dry tree or nontree 
flowing product keep processing 
equipment operating at most efficent 
capacity prevent machine failure 
and downtin liming controls are 
available, tor feeding to continuous 
proce at automatic mterval 

Dependable and durable Draver 
leeder are made m more than 100 
sizes and models, with capacities from 
minute up to thousands of 
pounds cost and 
operating expense are low, compared 
with the production losses they 
prevent 

What is your bulk feeding pre blem ? 
Write our engineering department for 
a solutions ithout obligation 

Draver “Micro-Master’ Feeders, mounted at 


floor level, feed to mixing equipment below. 


PACKAGING EQUIPMENT FoR 


SITING + SIFTING WEIGHING 


B.F. Gump Co. 


Engineers & Manvlacturers Since 1472—~ 


1344 S. Cicero Ave., Chicago 50, ill, 
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How to 
INCREASE THRUPUT 


in DISTILLATION 
EQUIPMENT... 


The efficiency of separation and thruput capacity of distillation 
equipment can be significantly improved by the use of 
YORKMESH DEMISTERS. 


Overhead quality is improved by eliminating liquid en- 


trainment containing high boiling impurities. 


Increasing thruput in existing equipment often results in 
decreased product quality. YORKMESH DEMISTERS in- 
stalled between trays will permit increased thruput capacity 


while maintaining or improving quality of overhead product 


The advantages of positive separation of liquid from gas 


are obtained with negligible pressure drop. 


Send details on your operating conditions and let YORK 
engineers take the responsibility of improving the performance 


of your equipment. 


Similar improvements in process efficiency are effected by 


the clean separation of vapor from liquid in 


Vacuum Towers Flash Tasks 
Distillation Equipment + Evaporators 
Absorbers + Scrubbers +- Steam Drums 


WRITE for Bulletin 17 and a complete list of the 


many case histories available from our technical library. 


OTTO H. YORK COMPANY, INC. 
6 Central Avenue, West Orange, N.J. 


Specialists in FLUIDS SEPARATION / ENGINEERS and MANUFACTURERS 
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12’x 2” Dise or 200"x 132’x 2” Plate 
.»- Carlson is your ONE source for ALL 
stainless steel components 


STAINLESS STEEL PLATES + PLATE PRODUCTS + HEADS + RINGS 
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Check your drawings and you may find 
that you require all of the stainless steel 


items shown here— plates, heads, tube sheets, 


discs, forgings, flanges, rings, special pat- 


terns, bars, and sheets (#1 Finish) in the 


heavier gauges. When you buy all these 


material components from one source you 


save time, effort and money. 


Your assembly costs are kept toa minimum 


when you use Carlson’s abrasive cut mate- 


rial. Cleaner edges mean less true-up time 


on the job. There is no heat-affected zone 


because little heat is developed during the 


cutting. Fabrication is easier and the fin- 


ished product is of the highest quality, more 


dependable in use. 


Who pays freight on “offcuts” you can't 


use? No one, when you use Carlson's 


service for cutting plate to shape, ready for 


your fabrication. Plate is sheared, sawed, 


flame or abrasive cut and machined to your 


specifications. Eliminating freight charges on 


excess material lowers your costs. 


There’s the matter of delivery which also 


means time and money to you. As specialists 


in stainless steels, Carlson has the diversified 


equipment and the technical and practical 


knowledge to produce the plate or shapes 


you want, the way you want them with 


delivery as promised. 


Stainkss Exclusively 


OM 


District Sales Offices in Principal Cities 


DISCS - FORGINGS + FLANGES +» BARS AND SHEETS (No. 1 Finish) 
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What a ‘killer’ this complex chemical is turning out to be! 
And quite impartial as to its victims: — houseflies, barnflies, 
fruitflies, aphids, mites, ants, beetles, chinch bugs, roaches, 
and many other pests that bother man and beast. It kills 
them dead! 


As with the former chemicals which made such notable head- 
way in man’s fight to subdue these destructive pests, Sulphur 
is very much in the picture—here is one of the many varia- 
tions of the benzene ring... the Diazinon Formula. That 
letter “S" tied in with the letter ‘'P’’ discloses the all-impor- 
tant thiophosphate. 


Sulphur, often called one of the Four Pillars of the Processing 
Industry, is benefiting mankind in many ways. None is more 
important than that of controlling crop-destroying pests. 


*A product of the Geigy Chemical Corporation, cH, 


Texas Gulf Sulphur Co. 


75 East 45th Street, New York 17, N.Y. 


811 Rusk Avenue, Houston 2, Texas 


Newgull, Texas Spindietop, Texas 


Sulphur Producing Units ® Moss Biuff, Texas ¢ Worland, Wyoming 
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‘to Sun Oil’s “Magic Mill” at Toledo 
operates with ’round the clock safety 


for inspection and cleaning as often as 
needed. And thanks to its 60,000 cu. ft. per 
Sunoco en 


There’s no one word that strikes terror in 
the hearts of oilmen everywhere more quickly 
than F-I-R-E! To combat this threat at the 
Sun Oil Co.’s giant refinery at Toledo, Ohio, 
constant vigilance, checks and inspections 
are the answer. And the liberal use of inert 
gas for purging pipelines, tanks and crackers 
is essential to this safety maintenance. 


Kemp selected to do the job 
When plans called for doubling plant pro- 
duction in 1950, a new Kemp Generator (see 
above) was installed to insure adequate inert 
gas production. Fast-starting, easy to-oper- 
ate, this Kemp unit more than filled the bill. 
Today tanks and lines are periodically purged 


hr. Kemp Inert Gas Generator, 
joys exact analysis inert production that 
meets all its purging requirements 


Let Kemp help you, too 
If you have a purging or blanketing problem, 
why not let Kemp Engineers give you the 
same helpful advice used so profitably at Sun 
Oil’s Toledo refinery 
investigate. And it 
Find out how Kemp's wide range of depend 
able, low-cost Generators (complete with the 
and safety devices) offer 


It costs you nothing to 


may save you money 


latest fire checks 
you the best way to solve your problems. 


Phote above shows close-up 
view of Kemp industrial Cer. 
buretor, the heart of every 
Kemp installation. Assures 

plet bustion... with- 
out waste, without tinkering 


tetleti 


Red costs, 


simplifies maintenance. 


For more complete facts and technica: 
information, write for Bulletin 1-10 to 
Cc. M. KEMP MFG. CO., 405 E. Oliver 
Street, Baltimere 2, Maryland. 


JINERT GAS GENERATORS 


CARBURETORS « BURNERS « FIRE CHECKS 


METAL MELTING UNITS «+ 


ORYERS 


ADSORPTIVE 
+ SINGEING EQUIPMENT 
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AN EIGHT-POINT PROGRAM 
TO MAINTAIN NUCLEAR LEADERSHIP 


Lewis L. Strauss, 
Chairman, 
US AEC. 


pPtowine months of heated discus- 
sion of the relative roles which 
government and industry should play 
in our nuclear power development pro 
gram, Lewis L. Strauss, Chairman of 
the Atomic Energy Commission, has 
come forth * with an eight-point pro 
gram which will be taken by many as 
an indication of the latest thinking on 
the part of that body 


Said Strauss, “Our goal for progress 
is not one of building an arbitrary 
number of plants, or a fixed figure of 
installed kilowatts of generating capac 
ity. Our objective, which seems to us 
more prudent and more constructive, 
is to develop the technology of nuclear 
power reactors of various types and 
sizes to the point where they will 
be economic in competition with kilo 
watts produced from conventional fuels 


“This broad objective would be at 
tained under the ecight-point program 
which I propose and which would in 
clude the following steps 


First: That the Commission, as 
quickly as possible, call for a third 
round of proposals under the Power 
Demonstration Program, but with this 
significant departure from past pro 
cedure each proposal would be con 
sidered individually and acted upon by 
the Commission as it is received. No 
proposal would be considered that did 
not promise completion of the pro 
posed plant before a target date of 
June 30, 1962 


Second: That no limitation of any 
kind be placed upon either the sizes 
or types of the nuclear plants proposed 
for construction. The governing cri- 
teria would be whether a project prom 
ised to make significant contributions 
toward achieving cheap, abundant, and 


safe nuclear power 


Third: That, in considering the pro- 
posals, the Commission give priority 
to three particular types of reactors, 


* In an address before the American Nuclear 
Society, Washington, D. C., December 11, 1956. 
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in this order: 1) a large-scale reactor 
tueled with natural uranium and using 
heavy water as its moderator, such a 
reactor to be of not less than 100- 
thousand electrical kilowatts capacity ; 
2) a large-seale, fluid-fuel reactor sys 
tem based on aqueous solution and/or 
slurries of uranium and/or thorium- 
bearing materials, this reaetor also to 
be of at least 100-thousand kiiowatt 
capacity; 3) three small-seale reactor 
projects of varying new designs. 
Fourth: That the Commission give 
industry the first opportunity to under 
take the construction of these power 
reactors. However, if acceptable pro 
posals were not forthcoming on all 
the specified types within a reasonable 
period of time, the Commission would 
take prompt and positive steps to build 
those reactors on its own initiative 


The same target date of June 30, 1962, 
would apply to any Government-built 
plants. 

Fifth: There is both need and op- 
portunity to move ahead at an accel- 
erated pace, not only in the actual 
construction of full-scale experimental 
and prototype nuclear power plants, 
but also in expanding our store of tech- 
nology by means of more complete 
research and development. Therefore, 
I am proposing that the Commission 
substantially increase the existing op 
portunities for Government assistance 
by assuming a greater share of the 
cost of research and development as 
distinct from actual construction costs. 

Sixth: That further assistance be 
provided in the form of a phased 
waiver or reduction of the use charges 
presently made by the Commission in 
connection with the leasing of nuclear 
fuels for commercial reactors 

Seventh: That the Commission take 
action at an early date to establish 
the charges at which it will be willing 
to enter into firm commitments for 


(Continued on page 12) 


DO POWER REACTORS OFFER HEALTH HAZARD? 


“The prospective enormous and 
rapid expansion of nuclear 
power [offers serious concern 
for the public health]. Even a 
modest nuclear power program 
will bring into existence vastly 
greater quantities of radioac- 
tive materials than are pro- 
duced in the development of 
nuclear weapons. Technical in- 
genuity of the highest order 
will be required to control these 
operations so that at no time 
are dangerous quantities re- 
leased to the environment. 
Good techniques are already 
available but continued devel- 
opment will be necessary... .” 


So concluded* J. C. Bugher, M.D., 
Director of Medical Education & 
Public Health, The Rockefeller Foun 
dation, who recently analysed the 
health situation as follows (in brief) 


|’ is well established that injury [to 
the human being] from appreciable 
radiation exposure has two com 
ponents One is transient in character 
and, assuming that the injurv has not 
been sufficient to cause death, will 
eventually permit complete recovery 
The second component is one of per 


manent injury Severe acute ill- 


* Based on on address by Dr. Bugher, pre- 
sented before the National Citizens’ Committee 
of the World Health Organization, November 
14, at Atlantic City, N. J. 


ness from heavy exposure points 
clearly to the circumstances of the 
exposure and the mode of prevention 
It is the long-continued exposure of 
low intensity which may gradually 
build up far more permanent cumula 
tive injury ... health considerations 
thus have to do with problems 
of continued low-level radiation with 
out acute illnes 
Whole body exposure to radiation 
is appreciably different from the ir 
rhe toler 


ance of the entire individual to radia 


radiation of a single part 


tion is much less than that exhibited 
by any single organ or component of 
the body 
are | two broad classes of biological 
effects. The first affects the in 
may be spoken 


[In this connection, there 


dividual himself 
of as the somatic effects 
A very important manifestation [of 


somatic effects] is decreased life 


span, quantitatively related to the 
total amount of radiation exposure 
The measure of this effect an im 
creased rate of general aging The 


exposed population simply grows older 
at a rate greater than that of the 
normal for that population. Fvidence 
is accumulating that this is probably 
the most sensitive indication of popu- 
lation injury that is available, and it i: 
probable that studies of whole popula 
tions will demonstrate changes which 
would be imperce ptible on the basis of 
individual observation 


(Continued on page 16) 
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the valve that 
LIKES TO BE COMPARED 


Is a 
valve positioner 
always required? 


K & M provides 20-40% less positioning 

error. Often the need for a valve positioner is 
eliminated . . . because the K & M fully molded 
diaphragm gives the most constant effective 
diaphragm area. 

K & M precision positioning also derives from 
long stem travel . . . lift that equals or exceeds 
any comparable valve . . . plus the highest 

power factor in the industry. 

Behind it all lies one fact: K & M Control 

Valves are not adapted to high lift, they are 
designed for it. Throughout the entire range 

of valve travel. . . positioning is accurate 

and undistorted . .. control increments are 

finer with minimized positioning error. 

Write for the K & M Valve Data Catalog, 
Bulletin CV-53. 

77th Anniversary . . . Oldest U. S. Pressure and Level 


gives the highest power factor (diaphragm « lift) Control Valve Manufacturer 
for precise valve positioning. 


diaphragm control valves 


KIELEY & MUELLER, INC. & 


64 GENUNG STREET, MIDDLETOWN, NEW YORK 
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users say 
Chemiseals | pay 
in longer trouble-free life--- 


THE MECHANICAL SEAL 
OF 
PRESSURE- 
BALANCED 

BELLOWS DESIGN 


Customers report unsurpassed performance in the following applications. 


CONCENTRATED H,SO, ACID 


UREA-WATER SOLUTION . 


HYDROCARBON FEED 


ADIPIC ACID and 


HYDROCARBON SLURRY . 


UREA-NH, SOLUTION 


ESTER (10% Solids) . 


HYDROXYACETIC and 
SULFURIC ACID 


UNITED STATES GASKET CO. 


CAMDEN I, NEW JERSEY 


Aurora Pump. 1750 r.p.m. 1% inch 
shaft. 2 lbs. suction. 45 Tos. dischar 
Temperature of medium 65°C. Not 
flushed. 


Ingersoll - Rand Pump. 1750 rpm. 
1% inch shaft. 2 Ibs. suction. 36 Ibs 
dlacharge. Temperature of medium 
100°C. Not flushed. 


Labour Pump. 1750 rpm. 1% inch 
shaft. 10 lbs. suction, 25 lbs. dis- 
charge. Temperature of medium 
102°C. Not flushed. 


sahour, Pump. 1750 rpm. 1% inch 
shaft. 35 lbs. suction, 75 Ibs. dis- 
charge. Temperature of medium 
70°C. Seal flushed. 


Ingersoll- Rand Pump. 3600 rpm. 
1% inch shaft. 10 lbs. suction, 50 
Ibs. discharge. Temperature of me- 
dium 75°C. Not flushed. 


aes Jackson Pump. 3600 r pm. 

25 Ibs. discharge. 30 Ibs. 
Stuffing box pressure 15 Ibs. to 65 Ibs. 
Temperature of medium 70°C. Seal 
flushed. 


Allis-Chalmers Pump. 1750 rpm. 114 
inch shaft. 10 Ibs. suction, 60 Ibs. 
dise *harge. Temperature of medium 
30°C ot flushed. 


What are your shaft sealing prob- 
lems” Write for Bulletin MS-1155. 
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Noted and quoted 
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| the chemical processing of nuclear fuel 


| clude 


| effect 


| prompt and positive steps to build these 


elements in Government facilities 
Eighth: That the Commission's new 
and more elastic partnership with in 
dustry be made broad enough to in 
reactor projects designed for 
commercial uses other than electric 


| power.” 


Coming Events? 

It is significant that, just four weeks 
Admiral spoke, the AEC 
plan through 
round” of in 


after the 
implemented part of his 
its announced “third 

vitations for nuclear power plant pro 
These include provisions that 
almost identically with the 


posals 
coincide 


| first three points of Strauss’s plan 


Under these new invitations, it 1s 
stipulated that 
plants proposed must be completed by 
June 30, 1962 


necessary for design, procurement, and 


construction of the 
Considering the time 


construction of such facilities, it 1s 
evident that swift and effective action 
is being demanded of private industry 
to meet what is, 'n effect, an early 
deadline 

Will the alternative, if private in 
dustry does not respond with sufficient 
proposals, be that point four of 
would be put into 
Commission take 


Strauss's program 
“that the 


| reactors on its own initiative?” 


Engineering in Transition 
[Higher professional standards for 


| the engineer] will never be accom 


plished through any movement which 
detracts from the individual. The 
position voiced by the majority of pro 
fessional engineers today in opposing 


| collectivism upholds this statement. In 


lieu thereof, there must be another 


approach, and | should like to submit, 


| as a partial solution at least, that the 


engineering profession as such, includ 
ing all members of professional so 
cieties whether individually employed, 
or govern 
a firm 


employees of corporations, 
mental or civil employees, take 
stand and act as one man for the recog 


| nition of the engineer. This can be 


done only through an educational pro- 
gram wherein the public is given the 
facts. Once informed it may under- 
stand and support the principles whicl 
the profession itself believes in. 
The contribution of the engineer to 
the general welfare of society and tl 
ecomomic grow oT America cal 
be over 
Condensed fr 
“The Changing i 
Profession” by 
The Universit 
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9 of the first 10 y 
sorgest corporations 


are customers of 


THERE can be no doubt that the nation’s largest 
corporations are staffed with specialists who know their 
business. Men of proved ability to make intelligent 
decisions. Perhaps that's why Fortune's new directory 
held so much interest for us—for we recognized nine 

of the first ten leading industrial corporations as 

Gas Atmospheres customers. In fact, the booklet was 
fairly studded with names of concerns who are 

using Gas Atmospheres Gas Generating Systems for 
processing foods, petroleum, chemicals, metals, etc. 


If you have need for industrial gases in any 
amounts, why not join the leaders and specify 
Gas Atmosphere systems 


One of four 12,000 scrn Nitrogen Generat 
ing Systems recently desiqned and installed g 
at Ford Motor Company's Aircraft Engine 
Division by Gas Atmospheres 


EQUIPMENT FOR PRODUCING INDUSTRIAL GASES 20011 West Lake Clevelond 16, Ohio 
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THE PUMP THAT’S RIGHT 


Chances are that Worthington’s Standard End Suction 
Centrifugal (SESC) line will meet your strictest re- 
quirements for 49 out of every 50 jobs. Only once will 
you have to buy a non-standard pump. 


“CUSTOM BUILD" AT NO EXTRA COST. An SESC 
pump gives you standardization plus versatility. You can 
literally “custom build” your pump to get exactly the 
right features. 

For example, you have a choice of materials of con- 
struction—iron, steel, bronze, Worthite* and combina- 
tions of these —to meet all types of corrosive conditions. 

Hydraulic coverage can’t be matched. There are 120 


different sizes with ratings up to 2,700 GPM and 550 ft. 
head. You have a choice of stuffing box or mechanical seal 
operation. Both open and enclosed impellers are available. 


SLASH INVENTORY, REDUCE DOWNTIME. After you 
have installed an SESC pump, you reap the benefits of 
standardization. Since only four bearing frame sizes are 
used for the 120 pumps in the line, spare parts inventory 
can be cut as much as 50%. When repairs or conversions 
are necessary, parts interchangeability can often mean 
drastically reduced downtime. And since the entire line 
is built to the same basic design, maintenance work is 
greatly simplified and costs lowered. 


Al materials of construction. = 
= — Your choice of 2 shaft sealing methods 
| 


49 TIMES OUT OF 50! 


Your Worthington representative has a unique SES¢ 
Demonstrator that egplains the many advantayes of 
pump standardization. Ask him to show it to you, or 
vrite to Section SP-73 for Bulletin W-300-B4B. Worth- 
ington Corporation, Harrison, New Jersey. 


94 high nickel, high-chromium, low-carbon alloy steel. Trademark Reg. t Pat Oo 


WORTHINGTON 


‘ 


70,480 COMBINATIONS. 
Worthinaten's SESC line of- 
fers you a broad aelectum of 
pump modifications to 
from. In all, there are more 
than 7 com hination aul 
built from landard, stocked 
parts and avaiable for prompt 


delivery at competitive prices, 


IOS 


pecify 


BARTON 214 


DIFFERENTIAL PRESSURE TRANSMITTER 


WHEN MODERNIZING 
YOUR INSTRUMENTATION 


The Model 214 D.P. TRANSMITTER incor- 


porates the newest features for accurate, depend- 


able performance in the precise measurement of 


flow, liquid level and or differential pressure. Trans- 


mits with high speed and sensitivity, and low air con- 


| sumption, yet is very stable, unaffected by over-range, 


and is virtually immune tovibration,temperature and 


pulsation. Ranges from 0-20" W.C. to 0-400” W.C. and 


§.W.P. to 6000 psig. For further information request Bulletin 


214-1 or contact Barton Sales Engineers in principal cities. 


BEST 
———) ARTON 


MODEL 199 MODEL 200 MODEL 202 MODEL 211-234 MODEL 23 


BODY INDICATOR FLOW SWITCHES 


eeper 


ins TRUMEN T 
Banton OM corroration 


$8O MONTEREY PASS ROAD, MONTEREY PARK, CALIFORNIA 
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Noted and quoted 


(Continued from page 10) 


[From] observation of human experience 
both in the U. S. and Japan, it appeors that 
100 roentg of g radiation to the 
whole body may shorten life expectancy by an 
amount between half a year and two yeors . . . 


The second, or genetic [transmitted] 
effect produce mutations . 
[Their frequency] is approximately 
proportional to the [total dose] of 
radiation. . Modern geneticists look 
with concern on any appreciable in- 
crease in the frequency of mutations 
in man. . [agree that] radiation 
exposure should be kept to the lowest 
possible amount 

lo appreciate the magnitudes in 
volved consider the character of 
our present radioactive environment 
Ihe world is radioactive . . . in the 
earth’s crust are found large amounts 
ot [radioactive] elements. . . . All 
natural potassium . . fall] carbon 

[contain] radioactive isotopes, 
[contributing an appreciable increment 
in the total dose to which people are 
exposed.]| [From] cosmic radiation 

all living things on earth are 
constantly bombarded by this celestial 
radiation 

From ail these natural sources 
individuals may receive a total ex 
posure in a lifetime of the order of 
10 roentgens equivalent 

Man made component [have added | 
to the general exposure [as follows] 


nuclear detonations amount to 
approximately one per cent of the ‘life 
time exposure of people to natural radia- 
tion of the earth and cosmic sources 
X-ray .. . may amount to three or four 
roentgens during the reproductive life 
time Strontium-90 now im 
existence in our environment as a result 
of nuclear detonations [is distributed | 
over the entire United States [at an] 
average value of approximately 10 milli 
curies per square mile In skeletons 
of all persons now living, some values 
reach a level of about 1/1000 of one 
microcurie 1/1000 of the amount 
which is presently considered the per 
missible body burden . . 


Che importance of the protection of 
the radiation worker was stressed from 
the beginning of the U. S. atom 
energy program. [Enormous efforts 
have been expended by the AEC to 
ensure that the public health should 
receive primary consideration in all 
of its operations. This has involved 
vigorous support of fundamental 
research It is through careful 
research and thoughtful planning 
by the freest possible interchange of 


imtormatior ind operationa 


experience . that the continued 
expansion of the atomic energy indu 
try can occur within the limits of 
safety for the people of all land 


| PERFORMANCE | 
| 
| 
| 
| 


Could we cut costs with 
a different grade anode? 


Let’s call Great Lakes 
Carbon — they've always 
been helpful, and they're 
good people to work with! 


ELECTRODE 


DIVISION 
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Centrifugal Separations under 
pressure conditions with the new 


Merco Pressure Centrifuge 


Wustrative drawing of Merco Pressure Cen- 
trifuge. In this example, wash is being intro- 
duced into recycle line at point B. If no wash 
is required, valve at B is closed. Concentrate 
is withdrawn at point A. 


Newest development in wet processing equipment, the Merco Pressure Centrifuge is 
designed for all continuous centrifuging applications at pressures up to 110 psi. Key 
to preasure operation is a specially designed housing closure that has been exhaustively 
tested at pressures two to three times the guaranteed figure of 110 psi. Equally im- 
portant, this new unit incorporates the unique Merco “Return Flow” principle for 
maximum operating flexibility. Under centrifugal forces thousands of times higher 
than gravity, even the smallest particles in the feed “sink"’ rapidly outward and are 
continuously expelled through fixed open nozzles in the rotor. A controlled portion 
is withdrawn as finished concentrate and the remainder becomes a return flow to the 
rotor. Wash, if desired, is introduced to the return flow line . . . cleer, excess liquor 
overfiows out the top of the unit. 

If there's a step in your flowsheet involving concentration, washing, clarification, 
soluble recovery, or classification under pressure, there is a good chance that this 
new tool will prove useful. Bulletin No, 2600, just off the press, describes the Merco 
Pressure Centrifuge in detail. For your copy, write Dorr-Oliver Incorporated, 

Stamford, Conn. 


Merco T.M. Reg. U. S. Pat. Off. 


WORLD-WIDE RESEARCH ENGINEERING EQUIPMENT 
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Check these positive 
advantages .. . 

Pressure Operation — Con- 
centration, washing, clarification, 
soluble recovery or classifica- 
tion can be carried out under 
pressure. 
No Solids Bulid-up — All 
solids entering the unit are con- 
tinuously discharged. Return 
flow flushes solid material at 
periphery of rotor. 
No Nozzle Clogging — Re- 
turn flow principle permits 
nozzle flow 2 to 10 times as 
great as the underflow actually 
withdrawn. Merco nozzles will 
discharge particles os large as 
1/32 inch. 
Practical Design 
separating conditions are con- 
trolied externally. The unit is 
equipped with a sturdy housing 
which hos been X-rayed and 
hydrostatically tested. 


\S 
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PARSONS is performing 


Nuclear Engineering Projects 
FOR INDUSTRY and GOVERNMENT 


ELECTRIC 
POWER 
Nuclear reactor systems and 


support facilities for power 
generation and transmission. 


PROPULSION | RESEARCH 


Facilities for research, testing, Weapons environmental re- 
nd operation of nuclear Search; !aboratories and test 
aircraft, rockets and facilities for chemical, biologi: 
issiles, ships, land vehicles. cal anc industrial studies 


RADIATION q 


INDUSTRIAL CONTROL CHEMICAL 


PROCESS AND SAFETY MANUFACTURE 
HEATING Hazards analysis, site seiection, Plants for uranium ore pro- 
Systems for space heating; instrumentation, process and cessing; and for manufacture 
petroleum and chemical pro- ' quality control, safety engineer- of new chemicals, fuels, pias- 
cessing. ing, radioactive materials hand. tics, and petroleum products 
ling, and waste disposal. utilizing nuclear energy and 
associated technics. 


THE RALPH M. PARSONS COMPANY 


ENGINEERS + CONSTRUCTORS 
LOS ANGELES 


| 
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Corrosioneering News 


Quick facts about the services and equipment available to help you reduce corrosion and processing costs 


Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 


4,4 + 


A. Plaudier titanium reaction kettles for high temperature processing 
B. Plaudler packed floating head titanium heat exchanger 


C Plaudler titanium loop coil for use in titanium reactor 


When should you use 
titanium process equipment? 


Titanium, a relatively new material lent resistance to mixtures of sul- 

of construction, shows great promise phuric and nitric acids and also to 

in reducing corrosion costs under aqua regia 

severe chemical conditions There are also other materials 
As corrosioneer: Pfaudler has which provide excellent chemical 

studied its characteristics, developed resistance, among which is Pfaudlet 

welding techniques, designed and stecl. Bach case should he 


ess equipment are shown 
mn Our main point is this: When you 
above and others are being fabri- 
canal tome are up against any kind of a corro 
a 
Because production costs of tita ion problem, Pfaudler is ready and 
nium have been greatly decreased anxious to give you the benefit of 
titanium should now be considered its 73 years of experience in design 
ing and fabricating equipment that 
{ul} 


will do the best job at the lowest 


as a material of construction wher- 
ever it is economically feasible to do 


so. It has superior resistance to nitric over-all service cost, If titanium is 


acid solutions at high temperatures indicated, you can rely on Pfaudles 
chlorinated organics and inorganic know-how to do just that. Your in 
chloride solutions, and shows excel quiries are welcomed 


Copper and copper alloy equipment... 
For services involving acid solutions 
of low oxidizing capacity, copper 
and copper alloys may be the best 
answer to your problem. Pfaudler’s 
long experience in building copper 
vessels and heat exchangers assures 
you of top-quality engineering and 
workmanship. You will also find 
Pfaudler prices competitive. Let us 
quote on your requirements for 


equipment of this type 


Glassed steel for the 
petroleum industry 


The petroleum industry, like chemi- 
cal processing, finds in glassed steel 
equipment a material of construction 
which is proving most economical in 
the battle against corrosion 

Great improvement in the resis 
tivity of Pfaudler glass and its appli- 
cation to many different types of 
open hearth steel designs, are mainly 
responsible for this trend. Pfaudle: 
glass, now resistant to all acids (ex- 
cept hydrofluoric) and to alkaline 
solutions to pH 12 at 212 F., pro- 
vides about as much flexibility as 
you can find in any one material of 
construction 

Used in the form of reactors, col- 
umns, settlers, mixers, storage tanks, 
pipe, fittings and valves, Pfaudle: 
equipment ts giving excellent service 
for reactions involving hydrochloric 
acid, chlorinated solvents pest ides 
vapol degreasing solvents, et« It is 
also used in the hydration of olefins, 


to prevent corrosion by sulphuri 


acid, in certain phases of producing 


cumene-derived phenol and _ by- 
product acetone in polyester resins 
and synthetic fibres 

Installations of Pfaudler glassed 
steel polymerizers are so numerous 
that standardized designs have been 
developed. Glassed steel can be 
cleaned quickly after each run; a 
build-up of product within the vessel 
is easily prevented 

In petroleum refining operations 
corrosion during crude distillation 
has been minimized. Glass helps to 
prevent passage of hydrogen to the 
steel surface, eliminating atomic hy 
drogen attack. There are othe: ap- 
plications too numerous to includs 


here. May we send you more infor- 


mation’ 


4 
© 

‘ 
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Artist's conception of o five million dollar 
zirconium plant now under construction 


by NRC Metals Corporation, near 


HOW TO GET 
BUSINESS 


in the 
NUCLEAR ENERGY FIELD 


anton NRC Metals Corporation,” Cambridge, Massachusetts 


isting electrical utility companies, and with 


propulsion 

The processing of by product fission materials 
and the vitilization of these materials in such 
applications as tood sterilizotion, medicine, in 
strumentatior 1 as catalysts in chemical re 
actions are of such importance that conside 


able business will be based on these materials 


Heat and Power 


ocessing and Fuel 
Element Fabrication 


Subsidiory of Notional Research Corpora The major applications of nuclear heat hove 


tior to do with the production of electricity by ex 
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Reactor Materials 


A 
A thie readet probably 


there mia different material 


The author of the accompanying article has this advice to offer: te nt for | but later witl 


@ Determine where in the field of nuclear energy the technical, oe psae 
managerial, and financial resources of your company can be best 
brought to bear. To some companies the direction may be ob Ato | 
vious; to others it may entail a careful and detailed study. Don't + ey 


expect to find a perfect opportunity. The important thing is to 


select an area, or what is just 4s important—stay out if you can 
not find sufficient background in your organization and you are , , 
ne 1 of the fir position wa 


not prepared to build this background 


@ Initiate a research and development program where you can 
build a technical and, at least, a potential managerial staff and 
can contribute to the progress in nuclear developments. |{ there 
1S anything certain about this business, it is that the A.E.C. or 


industrial companies are not going to contract with a company 


to do work in an area in which the company does not have a 


high degree of competence and it is hard to see how a company 


can meet this requirement unless it is active in the field. 


@ Undertake this program now. Atomic energy has not truly rade (hafniu 
reached profitable commercial operation in the sense of pro n corrosion re rit 


ducing electrical energy at competitive prices, but it does not ment 


take a great deal of imagination and vision to see that it will 


some day in at least certain areas of the world, and in time, 


probably in all areas. The problems of producing electricity Phe A.F.C. request , 
competitively, however, are reasonably well defined. Ten or ' to build its own facilitic to 
more reactor designs have been studied in some detail and bid on the ba i price for each 
commercial plants are being built on the basis of five of these. unit of product here ly one 
This work has, and continues, to define the detail problems of commercial producer ¢ " thie 
construction, operation, and control among others. This is vastly Carborundum Cor 

different from the situation two years ago or even one year ago ment tacit t {) 

A company which helps solve these problems stands a good ere to be react ( 
chance of participating commercially in the development of the licate t ! 
industry. Many companies are already in the field. Certainly if cea re 
you enter now you will not violate the old business adage of mple suy 

“not the first to enter nor the last to leave,” and it is reasonably mereial t t I te 
certain that the companies which are to play an important part t ‘ t 

in the nuclear energy field are those which have already or are coniu en suy ere 


soon to enter the field 


used in nuclear reacto 


the 


conventio 


ement, iron, lead, aluminum, stainle recu on e ¢ 
steel, and considering only those ot a Where, How, and When used in the government lit ! it 
omewhat pecialized one From the foregoing analysi thr (‘arborundu was classified but the 


cone up witl ibout a dozen mate firt 


rials: namely, uranium, thorium, tanta hela ' re nal efine Hlowever. the 

lum, niobium, bismuth, boron, zircon The hor ind ches re ilwa prietary know-] : 
ium, hafmium, molybdenut titanium clitheult ty predetermine confidential 
beryllium, and rare eart It was ay é t nner | \ point. Thu the ma n 
parent that) reonim, and cle ec that the how hould cluded that 


hafniun 


or 
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when it igghit po ble to commer tel esearcl pre rar that the porati hed t build a plant with 
# | ze in that area remains to be de I had wunele on titan a its own funds and to produce material 
if termined, Fuel element fabrication is program on which there has been spent — preferably for the open market if the 
lareue i mec inical ope ition requil 4 dollar Reseut dios ppeare ofl ently tab. 
capital equips nd ap the em titaniu ut ] ef But a n, kee n mind the 
pont igh those who nceluded work o1 ther metal pr ects. po ibilst tes obsoles« 
make special films and sheet lt ell to note that technol il di ence, the rporation wanted to be ’ 
ent Pall d the nuclear ¢ reaso! ib] ert ¢ i! it! t pro- 
Mhus, t grou metal tape sucl permit rity regu 
lation portant cor 
ed pro 
The demand for nit ppeared 
trong. In the ediate iture the 
irket Vil expected to | ter 
fact was cot enough that a 
zable market elo 
t on i 
Phu p 
peared that in the not t tant fu 
ture conventional busine practic: 
oul prey ] 
ll lar ill were in a manner lar to conventional 
ite interest in view of the commercial operation, that is, the cor manpower 


Sparkler Model MCR 
filter showing gen 
erous cake spoce 
between plates for 


longer cycles 


ation is largely dependent upon the amount of filter 

cake space “ay ul ible Therefore Sparkler has pro 

vided amply for this, to allow continuous operation 

AS far longer than is possible in filters where plates are 

a spaced close together simply to increase plate area in 
a given size tank. Cake space is as important as plate 


area for effective filter capacity 
This large cake capacity is of particular importance 


for economical operation in heavy duty filtering, 


xclustve 
Fithiation 


fer over 25 year. 


Sparkler Model MCR re 
tractable tank, heavy duty 


SPARKLER 


MANUFACTURING CO. 


approver 


filter, with Sparkler Passa 


laqua Speedtock cover 


plate crea 


REPRESENTATIVES IN PRINCIPAL CITIES THROUGHOUT THE WORLD. 
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‘ WHAT OTHER CHEMICAL COMPANIES ARE 
f DOING IN THE NUCLEAR FIELD AND WHY 
a ! ! N Details of Negotiation 
j CEP’s exclusive roundup of process industry firms in nuclear Those who wish to have an idea of 
\. field gets answers to basic questions what nvolved in succ: 
e What business are you getting in the nuclear tating of 
? 
field type may be interester na ie detail 
How does this business fit into your particular 
? 
operation: the interested companic prepare 
@ Olin Mathieson “Our Nuclear Fuel sanium concentration processes, produc bid It asked for b it five level 
Division produces fuel elements and re tion of uranium and thorium chemicals ol production for two different period 
actor cores. Our interests in this field are and metals, and the fabrication of fuel of time (or tet ternative ind for 
a logical marriage between our traditional elements The company’s long experi each of these case requested a unit 
activites metallurgy and chemistry ence with metals and minerals together 
and our interest in the newest forms of with its longtime production of chemical price per pound entailed mak 
energy for propulsion date fron 1999 products, made nuclear work logical ng a capit il ¢ t and perating « t« 
when we began our pioneering work in @ Great Lakes Carbon Corp. “We're timates at five levels of production and 
the weld « igh ica the form: ne ie 
fiel high-energy hen fuels iv e atomic energy field to produce culating economic projection ove! 
M. F. Meissner, vice president and gen and sell nuclear grade graphite We have ' : , 
i , eral manager, High Energy Fuels Organ oined in the formation of Anglo-Great two perior ot time three veat ind 
i ization lakes Corp. Lid. and expect to have a five years. The bid was prepared and 
@ Dow Chemical “We are devoting graphite plant on stream at Newcastle ubmutted February 1 1956 he 
12 considerable attention to the use of England by mid 1958, with priority given Vb received re quest hor mbormia 
radiatior 4s a chemical processing tool fo atom energy requirements 7 13) | 
is effects of beta and gamma rays on Wittenberg vice president and general tor 1 their request . . rom 
} chemical reactions and processes are being manager, Electrode Division thout 100) companic ten formal bid 
studied New products (not now avail @ Davison Chemical Co. (W. R. Grace vere ubmitted uml three contract 
able for publication) based on radiation & Co.) Thoria, the oxide form of thor were awarded 
: processing are already at the stage of ium, is produced in Davison’s $2 million 
extensive development. We went into ‘re earths processing plant. Operating In selecting the recipients of the 
{ this field because our company is con vnder a government contract through contracts, the A.E.C. moved rapidly 
stantly seeking new and improved methods 1957, the new plant processes some 20 extremely 1 ipicly ne day atter the 
of arrying on chemical processing tons of monazite sand a day . 
bid was submitted, it ted mem 
» HB ndy ice president, research itro Corp Vitro 4 company in 
U.S. Industrial Chemicals (Nationa! the nuclear field “across the board ber the subject firn ement 
Distillers Corp A cperates extensively throughout the ir (| we hor the 
nov jetting int zirconium =product ry Using r follown dav, medentall i turday 
‘ ate stor energy we the ear aays 
We the Manhattan P ' od In the ensuing three months the pro 
participating in the private research roe Vitro today is in 
actor at Plainshe N J. as part of f re lesign and construction of nuclear . Cesigt is reviewed deta by 
‘ h f furett and facilities, in the mining and processing of i techmical team trom the A bk ind 
processes we can get into. Recently we wanium and other metals important to the me uel 4 el teature of the 
with ear pork and is in chemical repro 
preowe vere clomonstrated in milo 
Metal » joint subsidiary to melt and fat cessing of nuclear fuel , . 
@ Sylvania-Corning Nuclear Corp plant operate the ¢ ol that 
zirconiun r nd a 
sodium based process for titanium, AE Formed by Sylvania and Corning Glass tirive t contract i ed ‘ 
wanted sirconmwn sO we adapted our new company is building a multi neluded uch i cancellatior 
or million dollar research facility at And 
woCcess ane produce ziwcomurn Jur re ‘ 1 
»ver, Mass. and will soon select the site \ uit it the 
plant, on-stream soon, will have a larg 
for 4 qiant nuclear fuel reprocessing conve nee of the ove ment. patent 
capacity than an nced will prod 
2 million pound plant, also in New England. We decided md price ¢ ind price redetet 
ay 
( ars ago tk . nto . 
& vice president, Chen Activitie Na 10 year fo gel me lear pros 
field, drew on our metallurgical ex 
tional Distillers fiat leted 
pernence established = ar Atomi Enere ore completed vill 
@ DuPont Most of the company’s v 
y Division, have now formed the joint com the highest respect for the \ BA 
nuclear work is ontract work for AEC . ' 
AE pany with Corning D G Mitchell ted nd bu 
done at the request « ( t they are ‘ ‘ demonstrates our ) ne 
6 y a Chairman of the Board and President 
a 2 million radiation phys SAvenia Bleciic Products rudement techmeal con petence and 
aborator o lone ange ‘search on ] \ 
ae yr rong range reseercn oF @ Union Carbide Had one of the justice at all time \iter signing the 
the effects of radiation A company 
, _ earliest major roles in the nuclear program, contract the course was cleat to build 
spoke nan sau direct interest is not both civilian and military For AEC the | 1] 
in the atomic power reactor field, but ifive 1 Hon) Choa plat thin tour 
company ranged from mining through re 
; lies in the effect of radiation on chemical fining, from reactor design through fuel teen month rise th money or 
reactions and processes involved in chem reprocessing (including development of financing the project ind find the 
al manufe we 
acture first process for hafnium-free zirconium) managerial and technical per nnel 
@ Mallinckrodt We have had a Ura Within the last two years the company 
it i ‘ era 
nium Division working for AEC at their formed Union Carbide Nuclear Co. to . ! - 
invitation ever since 1942 The Division is coordinate its varied nuclear interests nee the contract award, the key y 
engaged in processing uranium. We have — Studying the entire picture, one thing is tions of the me organization have 
now set up @ Special Metals Division to certain-the company’s role will represent been staffed with top men in eacl 
be separate from our AEC operations as 4 wedding of the nuclear radiation and t ry 1] tire , le ‘ 
catevo e roce wn} 
& strictly commercial operation to pro chemical processing fields . | : 

, duce reactor grade uranium oxide as a @ Carborundum—"Initial producer of complete, the equipment has been or 
raw material for fabricators of fuel zirconium and hafnium for AEC. we are dered, and construction is well under 
elements See CEP, January 1957 We still in it and expanding, with consider WAY Shakedown operation are 
had the experience and know how and able zirconium available for private use +] 1] 

cheduled> tor pring el 
felt there was a sufficient market now 1 Because f our long experience, the bulk : » 
develop our own process of our nuclear work has developed around is the , uv, ain hen ot NRE 
@ National Lead Co. Company achieve silicon arbide oxide and zircomium project 

ments im the nuclear field have ranged boron carbide Latest work is on cerami 

ove a broa area, including production fuel elements D. G. Sturges, manager 

of shielding materials operation of a New Products Branch, Research and De 
fi vranium processing mill levelopment of velopment Division Presented at A.I.Ch.E meeting Boston, 
" Massachusetts 
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YOU, too, CAN BE SURE 


petrochem-isoflow furnaces 


are most economically desirable 


by any comparison 


Whenever all the specifications and all the operating 
requirements are applied to direct-fired furnace design, 
you can be sure PETROCHEM-ISOFLOW FUR. 
NACES will be found most economically desirable, by 
any comparison. 


In making comparisons it is essential to take these factors 
into consideration: 


1—Average radiant transfer rate. 
2—Maximum deviation from average radiant transfer rate. 
3—Average and maximum transfer rate in convection section. 
4—Maximum tube wall temperature, radiant or convection. 
5—Maximum efficiency with specified excess air. 
6—Controlled thermal recirculation of flue gases to provide 
even heat distribution throughout full length of each tube 
and equalized heat distribution around each tube. 
7—Overload and corresponding transfer load. 
8—Design to provide: structural column supports—Ladders— 
Platforms—Tube Removal facilities, etc. 
9—Degree of assembly; of the furnace structure and of the 
heating surface. 


When you specify PET ROCHEM-ISO.- 
FLOW FURNACES... you'll be in good 

company. More than 1500 are now in ser- 5 
to the complete satisfac- 
tion of their operators and usually well 
beyond their rated capacities. 


PETROCHEM-ISOFLOW FURNACES 


UNLIMITED IN SIZE... CAPACITY... OUTY 
PETRO-CHEM DEVELOPMENT CO., INC. « 122 EAST 42nd St., New York 17, N. Y. 


REPRESENTATIVES: 

Rowson & Co., Houston « Wm. H. Mason Co., Tulsa + Lester Oberholtz. Los Angeles 

Pittsburgh + Turbex, Philadelphio + Flagg, Brockett & Durgin, Boston + G M Wallace & Co 

International Licensees and Repr fotives: SETEA~S.A. Comercial, industrio!, y de Estudios Tecnicos, Buenos Aires, Argentine * 

industrial Proveedora, Caracas, Venezuela * Societe Anonyme Huertey, Poris, France * Societe Anonyme Belge, Liege, Beigiom * Huertey 
5.7.A., Milgn, italy * Birwelco Lid., Birminghom, Eagiend 


* Faville-Levally, Chicago 0. Foster, 
Denver & Salt Loke City 


CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol 53, No 2) @ 25 


= 
| 
i 
| 
4 
| 
|| 
ke | 
H 
| 
} 


DRY AIR... 


PRECISELY as you want it 


| Letters to the editor 


Hot Carbonate Process Wins 
Advocate 
I found your article on “CO, Ab- 
sorption,” page 433 of October, 1956 
issue, very helpful. 
D. L. Stockbridge, Jr 


to control your product's quality Savannah, Georgia 


to prevent condensation on your product or material What’s in a Title! 


to prevent changes due to moist air in contact with your product On page 97 of the December issue 


to protect your material from dampness 


to protect your processing of moisture-sensitive material 


to pack or store your product safe from moisture damage 


to get exact moisture control for the precise atmosphere 


condition you need 


to provide precise atmospheric conditions for testing 


to increase your air conditioning Capacity 


> 
> 
> 
> 
> 
p to DRY your material or product 
> 
> 
> 
> 
> 


to DRY large quantities of fresh air from outdoors 


The Niagara’s Controlled Humidity Method using 
HYGROL moisture-absorbent liquid is 


Best and most effective because . .. it re- 
moves moisture as a separate function 
from cooling or heating and so gives a 
precise result constantly and always 
Niagara machines using liquid contact 
means of drying air have given over 20 
years of service, 


Most reliable because ... the absorbent 
is continuously reconcentrated automat- 
ically. No moisture-sensitive instruments 
are required to control your conditions, 


Most flexible because . . 
any condition at will and hold it as long 


. you can obtain 


as you wish in either Continuous produc- 
tion, testing of storage. 


Easiest to take care of because .. . the 
apparatus is simple, parts are accessible, 
controls are trustworthy. 


Most compact, taking less space for in- 
stallation, 


Inexpensive to operate because ... no 
re-heat is needed to obtain the relative 
humidity you wish in normal tempera- 
ture ranges and frequently no refrigera- 


tion is used to remove moisture, 


Write for full information; ask for Bulletins 112 and 121. Address Dept. EP. 


NIAGARA BLOWER COMPANY. 


The cl tb ...no solids, sales 


or solutions of solids are used and there 


are no corrosive or reactive substances. 


Niagara Controlled Humidity 
Air Conditioning 


This method removes moisture from air 
by contact with a liquid in a small spray 
chamber. The liquid spray contact tem- 
perature and the absorbent concentra- 
tion, factors that are easily and positively 
controlled, determine exactly the amount 
of moisture remaining in the leaving air. 
Heating or cooling is done as a separate 
function, 


405 Lexington Ave., New York 17, N. Y. 


District Engineers in Principal Cities of U. S$. and Canada 
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of CEP under the “People” heading, 
it is reported that “Edward A. O'Neal, 
Jr., previously with the U. S. Defense 
Corp. at St. Louis, is appointed assis- 
tant to the president of Chemstrand 
Corp.” 

Unfortunately that isn’t quite cor 
rect. Mr. O'Neal i 
the Chemstrand Corporation, not as 


the president ot 


sistant to the pre sident 
Since Mr. O'Neal i 


in the chemical industry, coming to 


widely known 


Chemstrand last May from a post as 
vice president and director of Mon 
anto Chemical Company, you may 
wish to correct this item im your next 
issue, 
Robert D. H 

Public Relations Departm 

The Chemstrand ¢ 
Decatur, Alabama 


Experimental Power and Test Re- 
actors—TID-4562. 
Ab Fechnical Int 
(November, 1956) 
W kK Davis, Directs 
Development, A.E4 
from Technical Ini 
extension, P.O). Bow» 
Pennessec 
The Technical Ini 
of the 
urvey of techni 
major aspects of the 
actor program ol the Cor 
cluded are 
data, cut-away viev 
equipment dimensior 
tions, flow diagran 
ot various construct 


des ribed i the 


n phase 
Reactors ochure 


are the following 


Experimental Reactors 


Shippingport Pressurized Water Reactor 
(P.W.R.) 
Experimental Boiling Water Reactor (E.B.W.R.) 
Sodium Reactor Experiment (S.R.E) 
Experimental Breeder Reactor No. 1 (E.B.R-1) 
Experimental Breeder Reactor No. 2 (E.8.R-2) 
Homogeneous Reactor Experiment No 1 
(H.R.E-1) 
Homogeneous 
(H.R.E.-2) 
Organic Moderated 
(O.M.R.E.) 


(Continued on page 28 


Reactor Experiment No. 2 


Reactor Experiment 


| 
| 
| 
| 
| 
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This schematic drawing shows 
the basic principle of operation 
of VOTATOR Processing Appa 
ratus. Liquids or viscous mate 
rials are heated or cooled, and 
simultaneously agitated. Tem 
perature and pressure are auto 
matically controlled, Flow is 
continuous, Thruput rates 

are high. The equip 

ment is compact 


This is continuous processing... 


a proven way to increase profits 


A host of chemical and food products are being made better and at lower 
cost with VOTATOR*® Continuous Processing Apparatus, This heat- 
transfer equipment agitates and simultaneously heats or cools liquid or 
viscous materials. Its output rate is six to ten times that of conventional 
batch methods. The system is completely enclosed for absolute product 
cleanliness. Flow is continuous, automatically controlled for highest 
quality at all times. 

Girdler engineers will gladly analyze your processing to show you 
specifically how VOTATOR Processing Apparatus can improve your 
product and lower your costs. Call us today. 


eVOTATUR ~ Trade Mart Keg US. Pat. O8 


tte GIRDLER Company, 


A DIVISION OF NATIONAL CYLINDER GAS COMPANY 
LOUISVILLE 1, KENTUCKY 
VOTATOR DIVISION: New York Atlanta Chicago * San Francisco 
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100,000 
HELIFLOW*° 


Heat Exchangers 


ore giving the 
process industries 


Higher rate of 
heat transfer 


Closer temperature 
approach 


Elimination of 
temperature strains 


Compactness... smaller 
space requirements 


and... 
Complete dependability 


MANUFACTURING CO., INC. 


415 LEXINGTON AVE., NEW YORK 17, N. Y. 


28 © CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol. 53, No. 2) 


Marginal notes 


(Continued from page 26) 


Liquid Metal Fuel Reactor Experiment 
(LM.F.R.E.) 

los Alamos Molten Plutonium Reactor Ex- 
periment (LAMPRE) 

Test Reactors 


Materials Testing Reactor (M.T.R.) 
Engineering Test Reactor (E.T.R.) 
Special Power Excursion Reactor Tests (S.P.E.R.T.) 


The brochure is an invaluable refer- 
ence manual for any engineer inter- 
ested in following the progress of our 


nuclear experimental program. 
WH. 


Standard Testing Procedure for 
Heat Exchangers. 
Section 2. Shell-and-Tube-Type Con- 
densers, 16 p. Standard Testing Proce- 
dure for Absorbers, 21 p. A.LCh.E. 
Committee on Equipment Testing 
Procedures. Available trom Secretary's 
Office at $1.00 each 
The contents of the pamphlet on 
procedure for heat exchangers covers 
the following: purpose and scope; 
definitions and description of terms 
establishment of test conditions ; meth 
ods of measurement; test procedure; 
special procedure for acceptance tests ; 
computation of results; and interpreta 
tion of results. For absorbers the 
study includes the purpose and scope; 
definitions and descriptions of terms; 
test conditions and data; methods of 
measurement; test procedure; compu- 
tation of results; interpretation of re- 
sults; and notation. Both procedures 
were approved by Council of A.I-Ch.E 


Elementary Nuclear Theory. 
Hans A. Bethe and Philip Mor- 
rison. 

John Wiley & Sons, New York (1956), 
264 pages, $6 25 
Reviewed by Alexander Sesonske, 

Associate Professor, Chemical Engi- 

neering, Purdue University, Lafayette, 

Indiana 
his volume represents a welcome 

revision of a definitive book on nuclear 

forces and other nuclear physics topics. 

Ihe material will be of interest chiefly 

to those chemical engineers having 

nuclear specialization who want to 
find out more about the basic physics 
pertinent to nuclear reactions 

rhe first part, consisting of seven 
hort chapters, is devoted to rather ele 
mentary descriptive material on nuclei. 

Although this section is readable, a 

more systematic introduction to the 

subject is obtainable in standard texts 

The next ten chapters are devoted to 

the discussion of the quantitative 

theory of nuclear forces. Much inter- 
esting material of a semidescriptive 
nature is included Although most 
chemical engineers without advanced 


(Continued on page 30) 


| 
competi 
j 
| 
Sao 
(OVER 
| 
| | 
EXTREMELY HIGH PRESSURES 
4 pay UA 
| OR LOW PRESSURES 


This large installation is used in the filtration 
of furfural derivatives. Some of them 

contain concentrations of Isopropyl Alcohol, 
Sulphuric Acid, Acetic Acid, some Esters 
and traces of Ethyl and Menthy! Alcohol. 
Yet the user can count on many years of 
trouble-free service—because the filter is 
manufactured entirely of Crucible 

type 316 stainless steel. 


Stainless is practically immune to the 


| T ’ Ss corrosive attack of these chemicals. And 
it cannot contaminate the product. 
) What's more, stainless is strong. Its high 


structural strength means minimum 


Stainiess 


tructural t. And stain lends itself 
F Oo R F LT R AT Oo N to by 
I sh ‘tices. If , 
OF CORROSIVE S _inantacturer or user of chemical processing 


equipment, it will pay you to give an 

over-all look at the many advantages of the 
——a literally dozens of Crucible stainless 
grades available to you now. Crucible Steel 
Company of America. The Oliver Building, 
Mellon Square, Pittsburgh 22, Pa. 


All-stainie$$ leat-filter manufactured by Niagara Filters Divi- 
sion, American Machine and Metals, inc., East Moline, lilinois. 


Write for your tree copy of Crucibie's 


interesting and informative 44-page 
booklet, “Making the Most of 
Stainiess Steeis in the Chemical 


Processing industries.” 


[cr UJ C | ‘4 LE first name in special purpose steels 


Crucible Steel Company of America 


Conedian Distribvtor — Railway & Power Engineering Corp, Lid. 
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IN LABORATORY 
EFFICIENCY 
ANO VERSAT/L/7¥Y 
With the 


Makes possible the Modern 
Trend to Miniaturization. 


The famed, Ofiginal Ace “Mini-Lab"’ 
__ fine has been greatly expanded. 


Now 


vailable in 18/9 spherical 
joints Gs well as $ 14/20. 


Many more individual components, plus 
new assemblies for distillation, 
small-scale reaction work, and 
a new magnetic semi-automatic head. 


Send For 
New Supplement A 
describing the 


All-New Ace ‘‘Mini-Lab" 


Also in Stock for immediate Shipment 
at our Midwestern Division 


639-41 South Hancock St., Louisville, Ky. 


ACE GLASS INCORPORATED 
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VINELAND @ NEW JERSEY 


| Group Leader 


| 


|} mentary, 


Marginal notes 


(Continued from page 28) 


training in nuclear physics would 
hardly regard the treatment as ele- 
many broad principles are 
presented in such a way that they can 
be understood by the superficial reader 
Several chapters are devoted to nuclear 
structure, nuclear reactions, and cross 
sections 

The topics approach is used through 
out the volume. Only half the topics 
would probably be of interest to an 
specialization. 


rhis half, however, is good, and makes 


engineer with nuclear 


the volume a useful source book 


Polyesters and Their 
tions. 


Applica- 


Bjorksten Research Laboratories, Inc 
Madison, Wis onsin Reinhold Publish- 
ing Corporation, New York (1956), 
618 p., $10.00 
Reviews d by John I Palmer, Jr., 
Organic Chemicals Di- 
vision, Monsanto Chemical | 


St. Louts 


ompany 
Missouri 


Both research chemists and chemical 


engineers should find this book a wel- 


come addition to their personal tech 


nical libraries. Here is a reference 
book on polyesters and their innumer- 
not a text book. Al 


though the format does not sugyest it, 


able application 


| detailed examination reveals that this 


tions 


book is merely an excellent annotated 
bibliography extending through June 
1, 1954. There are more than 3,000 
relerences, books, 
publica 


including patent 


articles, and manufacturer's 


which have been classified ac 


| cording to their principal topic 


The procedure of collecting all the 
references in a classified appendix has 
resulted in the presentation of an easy 
reading text. The basic text includes a 
brief section on the theory of high 
with particular 


polymers respect to 


| polyesters, touches lightly on saturated 


polyesters, methods of testing, and 


health hazards. By far the major por 


| tion of the text is devoted to un 


saturated polyesters and covet uch 
phases as raw materials, resin manu 
facture, catalysts and inhibition, fillers 
and reinforcement, shaping, finishing, 
commercial resins, and so on. Combin 
ing all this information into one 
volume has necessitated extreme brev 
ity in the text material 

he book has a subject index and 
an index of authors, companies, and 


organization Drawings and graphs, 
though not numerou ire clear and 
concise. Tabular data used to illu trate 
points brought out in the text appear 


to be well chosen and typical of condi- 


tions normally being met 


af abe’ 
q 
LOUISVILLE, KY, 639-41 SOUTH | | 
if Glassware Specialists to Iudustry and Research 


ADJUSTING BOLT is pressure 
tight — fluid cannot escape if cop 
is removed while valve is in 
service. 


HARDENED BEARINGS ore 
used on spindle and disc to insure 
retention of popping point. 


DIRECT SPRING LOADING 
of disc at lowest possible bearing 
point to insure uniform seating 


LONG LASTING solid disc con- 
struction — can be remachined 
many times before replacement is 
necessary. 


CROSBY 
NOZZLE TYPE 
RELIEF VALVE 


Every feature of Crosby Nozzle Type Safety-Relief 
Valves is engineered for high performance and 
long service. These valves are furnished in D, 

E, F,G, H, J, K, L, M, N, P, Q, S, and T orifice 
sizes, and with inlet sizes from 1” to 8". Cast 

steel valves are furnished for temperature to 

800° F, alloy steel valves for temperature to 

1400°F. All Style JO valves have forged stainless 
steel FULL NOZZLE construction. 


Write for Bulletin describing Crosby Relief Valves — 


or ask for our quote on your valve requirements 


CROSBY VALVE & GAGE COMPANY 
43 Kendrick Street, Wrentham, Mass. 


Crosb 


KEEPS PRESSURE ON THE 


ii 


ALSO MANUFACTURERS OF A COMPLETE 
LINE OF INDICATING PRESSURE GAGES 
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Above . . . Eimco Pressure Drum Filters like this one ore 
performing in a voriety of industries processing complex 
slurries such as: Washing flammable meoterial . . cool 
tor de-ashing . . . production of pharmaceuticals . . 
extracting food products . . . production of speciolsed 
lubricating oil (involving volatile solvents) and filtering 
solids from ether slurry. 

left . . . Valve and connections are completely sealed 
within the pressure chamber. 


Here Are 5 Major Process Conditions... 


where correct application of Eimco Pressure Filters will get you appreciable advantages: 


(i) Where vapor pressure of the liquid at the filter 
feed temperature is too high to permit the efficient use 
of vacuum (2) Where liquid viscosity is high 
(generally 100 centipoises or more) or solid particle 
size is very small, requiring a driving force greater 
than one atmosphere to get economic filtration rates . . 
(3) Where large labor savings and lower operating 
costs justify higher initial expenses . . . (4) Where 
employment of a valuable or high temperature gas for 
the production of a dried cake product is feasible... 
(5) Where filtration of saturated solutions results in 
excessive crystallization with a reduction in tempera- 
ture or pressure. 

Whether you are pre-planning for filter installations 
to handle new processes or are seeking to improve 


THE 


h and Develop Division Peletine, 


EIMCO COR 


SALT LAKE CITY, 


Process Engineers Inc 
Export Offices Games Guilding, 51. 52 Seuth Street, New York 5, N.Y. 


present operations .. . these are some of the general 
conditions that justify an investigation into Eimee Con- 
tinuous Pressure Filter Equipment. 

Submit your problem to the Eimco Research and 
Development Center, Palatine, Illinois. They have com- 
plete facilities to test your slurry on all types of filtra- 
tion equipment to assist you in selection of a proper 
unit. 

After exhaustive tests, if research shows that pres- 
sure filtration can be correctly applied to your problem, 
you will find that Eimco Pressure Filters offer you pro- 
duction (and profit) advantages. 

Whatever your filtration problem, let Eimco’s 

competent research facilities go to work for you. 
Write today! 


PORATION 
UTAH 


BRANCHES AND DEALERS IN PRINCIPAL CITIES THROUGHOUT THE WORLD 
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Fi restone 


RESINS 


finer...and faster! 


EXON 468...the easy way to make 


Typical of the Pin-Pointed Properties in Exon vinyl resins 


Specifically made for flooring, Exon mixer output 10 to 25%. Processing is 
468 vinyl resin is another dramatic easier, since Exon 468 is engineered 


demonstration of the unusual benefits to permit rapid fusion. 


Firestone 


Ex Ow 


[RE SINS | 


to all industries in the “Pin-Pointed 
Properties” of Firestone Exon resins 

Exon 468 has been specifically for- 
mulated for makers of vinyl asbestos 
floor tile. Substantial production sav- 
ings make it the wise choice . . . with 


its higher bulking density, it increases 


CHEMICAL SALES DIVISION 


Compounds made of Exon 468 are 
less affected by heat and light They 
hold pigmentation and stabilizing in- 
gredients exe eptionally well 

Let Firestone engineers pin-point 
resin properties to solve your specific 


needs, Call or write today: 


FIRESTONE PLASTICS CO. OF PT 7470 POTTSTOWN PA DIVISION OF THE FIRESTONE TIRE & RUBBER CO 


INDUSTRY'S MOST COMPLETE LINE OF VINYLS ENGINEERED TO YOUR SPECIFIC NEEDS 
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New Engineers’ Joint Council 
Salary Survey Reports on... 


WHAT ENGINEERS ARE PAID 


Second EJC survey, based on 107,832 engineering graduates questioned in 
1956, shows actual earnings of engineers in industry, government, and 
education related to number of years since receipt of first degree. As inter- 
preted by Rutgers salary expert E. B. Peck, the survey shows median salary 
curve for lifetime pay of engineers begins at $5,300 and ends at $11,000. 
Beginning salaries have kept pace with wages and cost of living, but experi- 
enced engineers’ pay has lagged far behind. 


much talk about other in 
besides pay, and they are 
tut the hub is pay. Other 
hollow ring when 
pay 1s Ex-industry eng 
neer and now Rutgers professor E. B 
Peck thu RIC 
survey of what engineer 

Realizing the need for a comprehen 


667 here 

centive 
important 
incentives have a 
not right.” 
succinctly analyzed 
earn 


ive study to evaluate the earning po 
tential and general salary status of the 
undertook its first sur 
The present 


engineer, 
vey of this type in 1953 
survey, representing data gathered up 
1956, reduces the infor 
of charts and tables 
imple questionnaire which 


to December 
mation to a serie 
based on a 
reque ted only the employee’ earnings 
year of first degree, and 
salary rate The 
tacts 107,832 


employe d in in 


classified by 
the 


report 


current starting 


contains the on 


engineering yraduate 
dustry, government, and engineering 
education This 
17.50% of the total estimated engineer 
ing graduate population, The 
from industry are classified in accord 
the Standard Industrial 
ification Manual, but no 


to obtain salary information 


sample represents 


return 


ince with 
(la 


by field of 


pecialization uch a 
civil engineer.* 
tatistical 
and 
leased report during a panel se 


ele al or 


iiterpretation ot 


yiving a inalysi 
just-re 

ron at 
that the mam 
the past 18 


alarie 


empha alary 


problem over year 


ha been tele coping 


whi hi 


yrow 


mean imply “engi 


not vith ex 


deo 


perience as much as they used to.” In 


hort, while beginner ilaries have 


Income of 
Engi 
N_Y.¢ 


“Professional 


* The full 
Engineers 


report, 
1956, is 
neers’ Joint Council 
price $1.50 

| Held 
Statler 
man, former 


AT. & T 


available from 
29 West 39 Si 


New York's Hotel 
panel consisted of: D. S. Bridg 
director of College Relations 
chmn.; E. B. Peck, Rutgers U.; 
D. P. Krotz, asst. to the president, Cal, Re 
Corp; and F personnel 
Bell Telephone Laboratories, Inc 


17.18 in 


Jan 


the 


search leamer, 


director 


risen 
(290% 


ince 

tor 
wages, see 
gineers’ salarie 
(only 91% 
vith 


he ‘ 


figures 


1939 
be inners 


lable 


more than 
20-24 
underline 


as much 


208% 


as wage 


2), experienced en 


have not kept pace 


years 


1939 for 
experience ) 


whi 


eng! 


it has be 


come the engineer's prime complaint 


too low a differential between 


alaries 


and wages, and between beginners and 


experienced 
NICE survey 
article by H L. 


men 
in 
Rusch in 


(See 


January 


Engineers’ Salaries—1956 


report on 


CEP 


and 


ame 


Figure 1 is the graph of minimum 


alaries for 


of engineer in 


urvey). They 
industry 


Peck says 


equally 


“All 


well 


variou 


employing 


Chemical 


1956 


are averages 


industrie 


paid better than civil and 


yvinect he 


pay 


Year 
1939 
1946 
1952 
1956 


earch 


and 


(trom 


percentile group 


EJC's 
all 


tor 


engineers A 
do not pay 


engineers are 


initary en 


cle velopment 
better than production engines 


Theesends of Sellers per Teer 
= 


Sataer 


TEARS trom First Degree 
Fig. 1. 
ing. Industry pays better than govern 
ment or education.” 


Table 


variou 


1 shows engineers’ salaries at 
and as they 
In the first 


wages in 


experience levels 
have changed since 1939 


weekly 


are shown 


column average 
Cor pari 
is difficult 


actual number ot 


manutacturing 


son of salaries and wages 
factors such as 
worked 
lay otts all the 
the Far bet 


ter evidence of the problem of engi 


ince 


hour type of industry and 


attect 
worker 


iob actual 


earnings ot waye 
neer’s compensation is the comparison 
ol percentage changes in} rates 


1939 (Table 2) 


In a when 


pas 
since 
national! 
fold 


and wage 


yeriod oTo 


product increased more than four 


cost-of-living index doubled 


(( onfinucd fade 


Table 1.—Salaries and Wages 


Engineers 


Average 
weekly 
wages | 
$0.633 
1.086 
1.670 
1.950 


Salaries at Various Experience Levels * 


Less than 
one yeor 
$127 
232 
356 
443 


35-39 Years 
$550 
629 
670 
905 


20-24 Years 
$435 
515 
670 
852 


9-11 Years 
$259 
401 
549 
670 


! Average weekly wages in manufacturing (dollars per hour 


“ Salaries in industry 


month 


Experience measured os years from bachelors degree 


dollors per 


Table 2.—Percentage Increases for Significant Periods 


Productivity 


Consumers 


Index 


1939.46 


Median Engineers’ Pay at Experience of 
Less than one year 


911 

20-24 years 

35-39 years 
Wages 


years 
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a, 
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% % Mo 
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4) 36 97 


1952.56 


83 250 
55 159 
18 9) 
14 65 
72 208 
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Another Byron Jackson 


PUMP 


BJ Liquid Sodium Pump 


WORLD’S LARGEST LIQUID SODIUM PUMP 
FEATURES MANY DESIGN “FIRSTS” 


This new Byron Jackson pump will be used as a primary cooling pump for 
one of the nation’s first full-scale commercial power plants using nuclear fuel 

The pump its approximately 32 feet high with a 6 foot diameter. Rated at 
1000 hp, it will pump liquid sodium at a temperature of 1000° F. and deliver 
11,800 gpm against a total dynamic head of 310 feet 

Of special interest are Byron Jackson's engineering accomplishments in 
designing the pump and installation for “packaged” removal. Basically the 
pump ts divided into two sections —(a) suction tank incorporating suction and 
discharge nozzles which will be permanently welded into the system, and (b) the 
complete motor and pump assembly which can be pulled as a unit for routine 
maintenance and inspection with maximum ease, speed and safety. The 
“packaged” design even provides for shielding (normally separate from the 
pump assembly) to be integrated within the pump motor support assembly 

This record-making liquid sodium pump with its special design features 
marks another step in Byron Jackson's continuing leadership in the liquid 


metal pumping field 


RING 


in ¢ OR ORA T if BW 

PROOUC THON 


A SUBSIDIARY OF BORG-WARNER CORPORATION 


P.O. Box 2017A, Terminal Annex « Los Angeles $4, California 


Visit BJ Booth No. 408 at The international Atomic txposition, Philadelphia 
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| | | $1000 a year in 
maintenance 
costs 


handling sulfuric acid at 


i laminates plant of Panelyte Division, 
e St. Regis Paper Co. 

Ad This Chempump is part of the phenol recovery 
‘ process at the Trenton, N.J. plant of St. Regis 
Paper Company's Panelyte Division. The pump 


operates intermittently for about ten minutes, 
iat “ ; three times during each shift of a three-shift 
‘inh vee | \ yy day. Since its installation, in July 1955, it has 
been continually on the job, moving about a 
thousand pounds of 66° Baumé sulfuric acid 

i every day. No maintenance has been performed 

: be on the pump since it was installed —not even a 
bearing inspection. The plant’s maintenance 
: me superintendent states that this Chempump has 
saved more than $1000 in maintenance expense 
during its first year of operation. 


Originally, a stuffing box pump was used in this 
service. Leakage corroded the pump frame and 
base plate to such an extent that the pump had 
to be replaced three times. Acid which leaked 
from the stuffing box also ate away the concrete 
mounting block. 


Leakage problems ended with installation of a 
Chempump. Chempump can’t leak —in or out 
because it has no seals, no stuffing box, no pack- 
ing. External lubrication is never needed, be- 
cause the bearings are constantly lubricated by 
the pumped fluid itself. 


Chempump can economically solve the problem 
of problem fluids in your own plant. For details, 
write to Chempump Corporation, 1300 East 
Mermaid Lane, Philadelphia 18, Pa. Engineer- 
ing representatives in over 30 principal cities in 
the United States and Canada. 


First in the field...process proved 
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EXPANSION JOINTS 
ARE MORE EFFICIENT 


ADSCO Expansion Joints are more efficient than THAN 


pipe bends for three important reasons: 


1. LSS HEAT LOSS. A 12-inch line 1000 EXPANSIO tor 


feet long, carrying steam at 200 Ibs. and 550F , 
will lose 16% more heat if bends are used in- 


stead of ADSCO Expansion Joints. 
BENDS... 


2. LOSS PRESSURE DROP. The same line 
will have a 28% greater pressure drop with 
bends than with ADSCO Expansion Joints. 


and they cost less 


SPACE. One pipe bend requires 100 
to 300 sq. ft. of valuable space. An ADSCO Ex- 
pansion Joint requires little or no extra space. 


And, in addition, ADSCO Expansion Joints cost 
less. Used to absorb 4 inches of expansion per 150 
feet of 12-inch pipe, an expansion bend, or loop, 
will cost 50% to 100% more than an ADSCO 
Expansion Joint. Similar savings can be obtained 
for other sizes of pipe and for different conditions. 


Internally Guided Expansion Joint. 


Corruflex Packless Expansion Joint. Piston-Ring Expansion Joint. 
Traverses of 4", 8°, and 12° per slip. 


5 Requires no maintenance. Can be unpacked 
f at full operating pressure. 


If you are planning construction of a pipe line, by all 
means investigate ADSCO Joints. If you already use bends, 
ADSCO can replace them with joints which will perform 
better and will still save money. 


@ Write for Bulletins 54-10 PR and 35-51 PR 


AMERICAN [)ISTRICT STEAM 


Apsco INDUSTRIES. INC. 
20 MILBURN ST BUFFALO 12. N. Y. 


CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol 53, No 2) @ 37 


—— 
= 
| 
— 

| 


COOLING TOWER POWER 


ene ARE PAID 
is most efficiently utilized by 


rates tripled, the lari ot ex 
perienced engineer nereased even 


less than the cost of living. In the 


° 1939-1956 period the incentive factor 
ry a e er Ol ans of increased pay with experience was 
reduced about half. Peck, in pointin 


; particularly to the Civil Service 
Marley fans are unexcelled for the job of converting One wonders how much the 


applied power to actual cooling performance, but the Service, in holding down salarie 
qualities that make them positively distinctive are ultra- the higher classifi 
qualifications and periormance of per 


smooth operation and long-life durability. It requires 
onnel Phis comment could just as 
well apply to the ime phe nomenon in 


just two words—MULTI-BLADE and AERFOIL—to 
point out the characteristics that produce these stand-out ndustry. If salaries had increased by 


advantages. the same factor as wage nee 1939 


Peck showed, starting ries would 
Watch a 22-foot, 12-blade Marley fan operate; listen be = fedle lower than now. bet the 


to it operate. The customary “huff and puff” pulsation median would rise to $16,000 per year 


of large fans is not there. There is no structure-shaking at mid-career instead of the $10,000 
now, and would end at about $20,000 


vibration. The result? Longer life for speed reducer, 
nstead of the present $11,000 


drive shaft, fan cylinder and structure. That is the multi- 
blade advantage. A Pattern For Salary Administration 


The Marley fan is inherently rugged and durable. Each A salary survey, Peck emphasized, 
blade is a single casting, a rigid, homogenous unit of an be used as a guide in salary ad 


specially selected aluminum alloy that retains its aerfoil ministration—but only as a supple 


nt to voor 
shape permanently. Marley fans never develop tip-sag or ment to good job evaluation and merit 
rating. From the EJC survey, Peck 


service flutter. The design completely eliminates weld and 
has developed a formula for salary 


rivet failures, skin cracks, imperfect laminations and determination policy. he aan panels 
internal corrosion. level, the annual rate of salary in- 
All machine operations on Marley blades and hubs are to te 

multiplied by the amount of money 
carefully quality controlled. Blade surfaces are protected for for the 
by a double-coated baked plastic finish. Each fan is bal- of the career.” This formula is based 
anced at the factory and match-marked for field assembly. on examining curves derived from 
Table 1. These salary curves suggest 
that each curve is aimed at a goal 
ing their equipment by changing to Marley Multi-Blade which is a potential for the employee. 


Owners of towers of all types and makes are moderniz- 


Aerfoil Fans—-often after side-by-side comparative test tut this does not mean that potential 


with present equipment. Write for Bulletin FH356 and cannot be changed, Periodic merit rat 


get the complete story of modern design applied to cool- ings and performance reviews change 


ing tower fans. potentials 
n 


The Marley Company 


Kansas City, 

Founder-Member : Missouri where S is the salary, ¢ is the experience 
in years from first degree, & is a constant 
computed for each curve from the end 
condition, and A is the potential salary 
for each curve 


mathematics the formula de 


veloped by Peck 


ds/dt 


Cooling Tower institute 


But having the formula and the 
curves is not useful without practical 
and accurate methods of job evalu- 
ition and merit rating 


Position Evaluation 


The engineer, panelist Krotz pointed 
out, does not usually work as an indi 
vidual in the manner of a doctor, but 
as part of a larger group or team: “I: 

dering this problem of proper pay 


(Continued on page 40) 
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permits materials to be processed continuously 
at temperatures from 900° F to 2100 F in a re- 
ducing, oxidizing or neutral atmosphere, cooled, 
and discharged at 200 F or lower. 


® The chrome nickel alloy tube can be lined if desired, to 
permit processing without bringing the material into contact 
with metal at elevated temperatures. Feed hopper, variable 


Two Bartlett-Snow Rotary Oil-Fired Batch 
Kilns Pre-heating Charges for feeder, seals and breechings are all supported on a single 


Electric Furnaces. 
frame to assure proper alignment and efficient trouble-free 
operation. Our complete laboratory facilities enables us to 
determine accurately the time cycle, temperature, special at- 
mosphere and other conditions needed to produce a given 
result, before the production unit is designed or built. Let us 


work with you on your next job! 


DESiGwe RSs 
Two Oil-Fired Continuous Kilns 
Working Temperature 2300 F. 


ene 
DRYERS + COOLERS + CALCINERS + KILNS — Complete Facilities Including Materials Handling 
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will still be 


sound 


ACE RIVICLOR® 


Corrosion-resistant plastic piping 


Rivictor, newest of all rigid plastic pipe, heads the list for 
resistance to chemicals and excellent aging characteristics . . . 
plus high strength, toughness and easy workability. 


Riviclor is unplasticized polyvinyl chloride, specially formulated 
for process piping. Non-toxic, non-flammable, excellent 
insulating properties. Only half weight of aluminum. Never 


Approved needs painting. Smooth inner surfaces give you high flow 

For Use rates with low loss of head. 
With 

=~ Use Riviclor for all in-plant piping of mild or strong 
ater 


corrosives at normal temperatures . . . for liquid lines where 
“sweating” or corrosive vapors are problems . . . for 
underground piping. Pipe, fittings, diaphragm 

valves from 2” to 2”. 


Ask for Technical Bulletin CE-56, 


TABLE OF CHEMICAL RESISTANCE 
ow 


ACIDS BASES MISCELLANEOUS Carbon 
Ammonium Ethyl Aleohol $ Tetrachloride 

Acetic 50% Hydroxide 28% Methyl! Ethyl Plating Solutions $ 

Chromic 25% = § Sodium Ketone U Photographic 

Hydrochloric Hydroxide 50% S Gasoline s Solutions 

38% s Mineral Oil s 

Hydrofluoric Animal Oil 5 KEY: S—Sotisfactory 

Chloride Sot. $ Vegetable Oil L—Limited to 

Nitric 20% 6 Phenol 10% $ certain 

Sulphuric 50% Sodium Mypo- Chlorine 5% applications 

Sulphuric 98% S$ | chlorite 5% s| Alum s U—Unsvitable 


[ ACE processing equipment of rubber and plastics 


® AMERICAN HARD RUBBER COMPANY 


93 WORTH STREET NEW YORK 13, WN. Y. 
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ARE PAID 


(Continued from page 38) 


for engineers and scientists, one of the 
first conclusions management usually 
reaches is that they have need for some 
kind of yardstick which permits them 
to relate the value of one man’s efforts 
in comparison with those of other em- 
ployees.” 

One of these yardsticks is position 
evaluation—in essence, the setting-up 
of salary scales according to the true 
value of the position held by an engi- 
neer in the company, setting a value 
for the position itself rather than for 
the engineer in it. Position evalu 
ation involves three steps: 1) analysis, 
in which a full and complete descrip 
tion of the job is made by actually 
studying it; 2) measurement, where 
a procedure for measuring the actual 
value of the position to the company 
is developed—one good tool here is 
the use of a “personnel committee” 
composed of men with long experience 
in supervisory positions in the com 
pany; 3) audit, where the results of 
the first two steps are checked and 
cross-checked within the company and 
also against outside companies with 


comparable jobs to help determine the 


actual “price” for the positions being 


evaluated 


Merit Rating 

The factor of “personal perform- 
ance” leads directly to panelist and 
personnel director Leamer’s presenta- 
tion of merit rating systems. “Most 
unions would prefer to have their 
members rated strictly on the basis of 
seniority without any merit considera- 
tion. They do not trust the ratings of 
management people Technically 
trained people, however, generally 
prefer to have salary progress and 
promotion based on individual con- 
tribution or merit.”” But merit ratings 
are necessarily open to defects based 
mainly on subjective human prob- 
lems that result in “rater bias” of 
one form or another. Many systems 
and modifications have been developed 
for the main purpose of getting rid of 
this conscious or unconscious rater 
bias. But it still remains true, Leamer 
admitted, that there is no one best 
method for all merit rating situations. 
Each must be tailored to fit the cir- 
cumstances. “Merit rating today is a 
useful tool for industry when, and 
only when, it is used with full aware 
ness on the part of all concerned of 
its limitations The best possible 
condition is satisfied when each rater 
has observed at close range, over a 
long period of time, the performance 
of each individual rated.” 
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Ludlow Succeeds Keane as 
Director of U.S.L. Sales 


Alden R. Ludlow. 
Jr. has been named 
Director of Sales for 
USA suet eeding Lee 
A. Keane who has just 
retired. Mr. Ludlow 
has been Manager of 
Alcohol Sales for the 
past ten years 

He will now have 
full charge of the na 
tionwide U.S. sales 

organization, responsible for marketing all of 


the company’s product lines. 


Alcohol Reduces Friction 
In Aluminum Grinding, 
Says Russian Report 


A 44° decrease in friction when grinding 
aluminum with the aid of ethyl aleohol, com 
pared with results obtained in air, is reported 
by a Russian experimenter at the Siberian 
Physico- Technical Institute. At the same time 


it was noted that abraded mass decreases 
440% and specific energy 14% compared with 
results obtained in air 

The investigation was conducted to learn 


more about how liquids actually aid in the 
cutting and grinding of metals. Some Russian 
research men have claimed that these liquids 
loosen the metal at the working 
Others have deduced that they make 
metal more brittle 

This investigator has concluded, in the case 
of grinding aluminum with the aid of ethyl 
aleohol, that the liquid forms a buffer layer 
which decreases the pressure of the load and 
the force of friction, 


molecules 
surtace 


so decreases 


Have You a New Product 
To Tell the World About? 


Make it routine to send your publicity 
releases on new products and developments 
to the Editer of USA Chemical News, 
often called the “Front Page of the Chem- 
ical Process Industries.” The issue you are 
reading right now will be printed in ever 
250,000 the leading publications 
serving the chemical and related helds. The 
Technical Developments column alone will 
probably produce over 600 inquiries, jadg- 
You incur no 


copies 


img from the average 
charges or obligations by sending us your 
The material will be 
on the 


and space limitations 


past 


new product releases 
basis of 
And 


cannot guarantee that your 


judged and used solely 
newsworthine 
ol course we 
item will definitely appear because of these 
considerations 

Address the Editer, Chemical 
News, U.S. Industrial Chemicals Co.. Divi 
~ion of National Distillers Products orpe 
99 Park Ave New York 16. N. Y. 


ration 


New Volume on Metallurgy 
Of Titanium Just Published 


has just been published as Volume 4 in a 
series on the “Metallurgy of Rarer Metals” 
by the British writing team of McQuillan and 
MeQuillan 
able. the volume combines both academic and 
industrial findings on titanium, covering its 
history recovery 
preparation, puriheation, properties and reac- 
tions 

The larger part of the book is concerned 
with the properties of titanium and its alloys 
One long chapter deals with fabrication and 


Comprehensive and highly read 


and occurrence from ores, 


joining. Other sections cover physical proper 
ties, mechanical properties heat-treatir g and 
deformation mechanisms and textures, trans 
formations in titanium and its alloys 

A chapter on the constitution of titanium 
alloys describes the problems which arise in 
inte the 
boundaries. Binary 
A parate 


systems and 
af 
and ternary systems are discussed 
chapter is devoted to titanium metallography 


The 


trons with gases 


studying these goes 


determination phas« 


important subject of titanium'’s reas 


is covered fully, with particu 


lar relerence to oxygen, nitrogen and hydro 


titanium 


of 


behavior 
and 


The of 


solutions the 


een aqueous. 


in presence common 


corrosive agents is aleo included 


A 466-page reference book on “Titanium” 


mechanical properties of titanium-rich alloys, 


Medium- Density Polyethylene 
Is Now Available from U.S.1. 


Expansion to 100 Million Pounds per Year Will 
Place Plant Among World's Largest; Output to 
Include Conventional and Higher Density Resins 


New production techniques are yielding higher density polyethylene resins 
at the Tuscola, Illinois plant of U.S.1. 


subsidiary, National Petro-Chemicals 
Corporation. These materials are designed for 


use where the conventional (low-density) 
resins do not quite meet requirements for 
certain applications, They have greater «tiff 


ness and tensile strength than the conven 


tional grades, and a higher 


Low temperature brittleness and vapor per 


characteristics also with 
On the other 

density gets higher, film brittleness. 
increase while tear and impact strengths tend 
to 


inprove 
hand, a 
tends to 


meability 


increasing density 


decrease 


The MCA Techawal Data Book for Plas 


ties identifies polyethylene resins accord 
ing tw densities in the manner 
LOW DENSITY 0.912 te 0.925 
VEDILM DENSITY 0.926 O94) 


te 0.9605 


HIGH DENSITY 


Expansion Doubles Plant Size 
Total re capacity of the 
will 100 million pound 
when present expansion is completed 
had ol 


| 


ein polyethylene 


year 
This 


million 


unit per 


tonal a ce “ign capacity 


per sear when came onstream in 


1955 but is currently 
The 


| the extraction, fractionation and power plant 


February of operating 


at twice that output ethylene plant and 


at the integrated Tuscola petrochemical 


MORE 


are en 


larged to supply the polyethyl 
ene plant 


constant 


| 
it 
| 
9 | 1 
Groph illustrates how heat distortion (VICAT) Graph illustrates how density 
temperature varies as density of polyethylene of polyethylene molecvier weight : 
increases, molecular weight and molecular ond molecular weight remaining 
weight distribution remaming constant 
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Expansion 


High Pressure Process Modified 


By modifying high pressure techniques now 
employed at Tuscola for making conventional 
low-density resins, the plant is also able to 
manufacture medium and high density mate 
riale in the same equipment. U.S.1. will 
concentrate, for the present, on producing 
medium-density polyethylenes by these modi- 
fied techniques 

1.5.1. has been marketing conventional, 
low-density polyethylenes (0.92) under the 
trade name PETROTHENE® since February 
of 1955. In use, the PETROTHENES have 
chown an inherent superiority in certain prop 
erties such as stress crack resistance, process 
ibility and uniformity. Field tests on the new 
resins, closely akin to the 
conventional grades, have indicated similar 
uperiority, However, as density is increased, 
there is the possibility that these proven prop 
erties could vary. A great deal of work must 
be done to develop the beet of all possible 
high-density resins, and so U.S.1, plans to 
move slowly on the production of these mate 
The goal: to improve other properties 
without sacrificing superiority in those prop- 
erties already proved, 

Resins Can be Tailor-Made 

Flexibility of the production techniques 
now being employed at the Tuscola plant 
adds a new dimension to polyethylene’s range 
This plant has been supplying 


medium-density 


rials 


of properties 


plastics processors with polyethylene grades 


suited to particular processing 
conditions and end Now with 
ability to vary density, the plant can provide 
the same property variations as before—at new 
density levels. As a result, processors of 
polyethylene can obtain a tremendous vari 
ety of raw materials with a wide range of 
characteristics 


ially 
tises. 


Methionine Counteracts 
Toxin in Plant Disease 


The poisonous action of a naturally occur 
ring antimetabolite of methionine which 
causes wildfire disease in tobacco plants can 
he overcome by methionine, aceording to a 
recently published report. 


POLYETHYLENE RESINS: 


in@ properties 
PETROTHENE 200 Series —generol 


compression molding and paper coating 


PETROTHENE 300 Series 


applicotions 


OTHER PRODUCTS: 


Alcohols: Fthy! 
Fuse! Ov 
ANSOL® M, ANSOL® PR 


{pure and all denatured 


the | 


PETROTHENE® 100 Series—high quality resins for vies demanding outstand 
purpose resins for extrusion, 


~tesine for wire covering ond electrical inwiation 


formulas), 
Proprietary Denotured Aicoho! Solvents SOLOX®, 


Some Grignard Reagents 
Can Now be Prepared by 
An Easy Sodium Route 


An economical route has now been opened 
to the preparation of certain Grignard re- 
agents diffeult to obtain by direct reaction 
from chlorohydrocarbons. Recent studies at 
the U.S.L. Research Laboratories in Cinein 
nati have demonstrated that organomagnesium 
compounds may be prepared in hydrocarbon 
solvents from organosedium compounds and 
chloride. The use of 


anhydrous magnesium 


ethers may be avoided completely if desired. 


Organolithium compounds may be similarly 
prepared from organosedium compounds and 


anhydrous lithium chloride 


Sodium dispersions for preparation of organo- 
sodium compounds con be prepared in this 
package pilot plant unit, which is available on 
loan from U.S.1. Research Division. 


These developments will be discussed in 
detail by Dr. John Nobis of the U.S.L. Re 
search Division in a paper to be prese nted 
before the ACS Symposium on Metal-Organic 
Compounds this April. The paper. entitled 
“Use of Organosodium Compounds for Prep- 


aration of Other Carbon-Metal Bonds” will 
also describe reactions with the halides of 
boron, aluminum, silicon, titanium, tin and 


phosphorus, or un some cases, their alkoxides. 


PRODUCTS 


Inorganic Chemicals: Ammonio. 
Sodium Peroxide, Swituric Acid 
Esters, Ethers and Ketones: Normal Buty! Acelote 
Diethy! Oxalate 
Intermediates and Fine Chemicels: Acetoocetorylides 
Benzoylacetate 
Sodium Ethylate solution 
Feed Products: 
Special Liquid Curboy® 
Riboflavin Concentrates, 
Vacatone® 40, Vitamin A, Dy and Ky products, 
Pharmaceutical Products: 
Riboflavin USP, Urethon USP 


injection Catbonate 
Ethy! 
Oxalacetate 


Animal 
Curboy 8.G® 80 


Buty!, Amy! 
FILMEXR® 


Normal 


TECHNICAL DEVELOPMENTS 


Information about manufacturers of these 
items may be obtained by writing the 
Editor, Chemical News 
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Fluid turbidity can now be contaucety moni 
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with a new 
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ispended particle t the 
fluid. Usable on streams up to 3” d ! 
No. 1207 
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Sodium 


Covstic Soda, Chiorine, Metallic 
Phthalate, Diethy! 
Acetone 


Dibuty! 
Ethy! Acetate, Ethy! Ether 
Ethy! Acetoocetote, 
Ethylene, Ethy! Sodium 
USP (Ethy! Carbamote) 
Choline Chloride Products 

Methionine, Niacin USP 
Vitamin By, and Antibiotic Feed Supplements, 
Antioxidant (BHT) Products. 
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Intermed otes 
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Methionine 
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uranium temperature 
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radiation in ind petroleum 


reactions 


Stephen Lawroski and W. A 
Rodger, who analyze various routes to 
economic fission product eparation 
are direct nT and i ociate director. re 
pectively of Argonne Chemical hy 


Division, | 


has spe 


ilized on separations process tec] 
nology i ubject he covered it the 
(,eneva Conference in 19 Rodget 
is i member of the Executive Con 
mittee of uclear tong 
neering Division 
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members in the chemical et 
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been organizing a program of stud) 
n nuclear engineering Recently 
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Bill Mecham. who with others au 
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ol sperm fuel by distillation, has been 


group leader in Argonne 


meer division; W. 


pilot pl int 


‘ il eng 


Seefeldt ha pilot plant 


peci ilized im 


design and operation, has recently con 
centrated on corrosion I 
Liimatainen and R. W. Kessie went | 
to Argonne from Illinois Institute 
Also at Argonne are Joseph H. | 
Handwerk, Cerami rroup leack nd | 
Robert A. Noland, Coating & Jacket 
ing group leader, both in the Metal 


lurg Division 


| 

J. E. Savolainen and Raymond E. 
Blanco are problem leader and section | 
chief, respectively, in the Chemical | 
lechnology Division it ORNI 


Benedict Mecham 


Lowroski 


for prompt service and delivery on 
INDUSTRIAL WIRE CLOTH 


with mesh openings 


from 


this 


to thi 


s 


Orrices 


in 9 weaves 
in any metal or alloy 
in bulk or 
fabricated parts 


The Cambridge 


Dept. 1 * 


in PRINCIPAL 


Wire Cloth Co. 


2, Md 


INDUSTRIAL 


cimies 


LET US FILL next 


your 


order for wire cloth in any 
mesh or weave. Call your 
Cambridge Field Engineer 

he's listed under “Wire 
Cloth” in your classified 
telephone book OR, 
WRITE DIRECT = for 
FREE 80-PAGE CATA 
LOG and stock list giving 
full range of wire cloth 
ivailable Describes fabri 
cation facilities and yives 
useful metallurgical data. 
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OXIDES METALS SALTS 


MICHIGAN CHEMICAL CORPORATION NOW 
PRODUCES RARE EARTHS in large quantities to 
exacting purity specifications. New research and plant 
facilities staffed by scientific and technical groups, com- 
bined with the company's fine chemicals and pharma- 
ceutical units, have made possible this progress in rare 
earth chemistry and metallurgy. 

Research facilities and personnel are available to help 
science and industry in the development of Rare Earth 
oxides, salts and metals applications. 

Write for information on availability of MC Rare 
Earth products and for technical data sheets on their 


characteristics. 


RE-56-4 


* Trademark 


MICHIGAN CHEMICAL CORPORATION 
560 North Bankson Street, Saint Louis, Michigan 


LUTETIUM YTTERBIUM THULIUM FRBIUM HOLMIUM DY SPROSIUM TERBIUM = 
GADOUNIUM EUROPIUM SAMARIUM YTTRIUM 
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Hondwerk Blanco Raseman 


ment of chemical methods for re 
processing reactor fuel At ORNI 
ince 1944, he started on electromag 
net eparation Savolainen got hi 
atomic start in the army s Manhattan 
District 

Chad J. Raseman was introduced 
to atomic energy upon his arrival, in 
1944, at Oak Ridge, dressed as a naval 
officer and reporting to an army ¢ jonel 
Back in 1946 to the Naval Research 
laboratory, he studied the asibility 
( i nuclear submarine. Ile is cur 
rently at Brookhaven 

B. H. Thompson, with Bob Clouse 
ind Joe Dykstra, supervised the cd 
sign and operation of the uranium 
recovery system at the Oak Ridge 
gaseous diffusion plant, are also asso 
ciated with fluorine and UF¢ 
duction 

A. M. Aikin, who writes on ion 
exchange, has been at Chalk River 
Project of Atomic Energy of Canada, 
Ltd for the past even years, was 
made head of the Chemical I-ngineet 
ing Branch last July 

M. J. Stedwell and R. E. Burns 
ire at Hanford, the locale of thet 
article on waste disposal. Burns and 
co-workers completed the laboratory 
development studies of the precipita 
tion proce deseribed Stedwell and 
others engineered and provided assis 
tance during proce testing 
stabilization 

J. W. Blanton, who is the author 
of the “how to get business” artich 
is a chemical engineer who attended 
Harvard Graduate School of Business 
Administration After duti vith 
\. D. Little, Ine., he joined the Com 


mercial Development Dept. of National 


fesearch Corp is now manager ot 
sale development for NR¢ Metal 

D. S. Arnold and B. G. Ryle, with 
ssociates, were responsible for trouble 
‘hooting during startup of the uranium 
digestion and extraction 
National Lead’s Fernald 

ive also been responsible for 
development in digestion and extra 
tion projects 

Also at Fernald, E. R. Johnson, 
E. O. Rutenkroger, A. B. Kreuz- 
mann, and B. G. Doumas have acted 
as a team responsible for developing 
processing methods for recovering ura 


nium from scrap material 
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COMPAN 
WOODSTOCK, ONTARI 


 MARSHALLTOWN, 


4 


FISHER GOVERNO 


= 


| 


Construction Division designed this welded car- 
bon steel plate ammonia still to replace its pre- 
vious cast iron design, it naturally chose the fabri- 


2 cator with care, Close tolerances were required on 


First fabricated ammonia still... built at 
Downingtown for Koppers Company, Inc. 


When Koppers Company, Inc., Engineering and 


positioning of risers, riser slots, bells, trays and 
weirs. We're proud of the part Downingtown had 
in this pioneering effort. This still is used for strip- 
ping the ammonia from ammonia liquor produced 
in a chemical recovery coke plant. 


THE UNIT WAS BUILT 
TO THE FOLLOWING SPECIFICATIONS: 


Inside Diameter: 7'0” 
Over-All Height: 37°10” 
Design Data: 12 psi, 650° F. 
Operating Data: 7 psi, 250° F. 
Shop Test: 12 psi hydrostatic for 90 min. 
Total Weight: 60,000 pounds 


Send for bulletins describing our experience and facilities. 


3 < Interior of bottom section, showing position of rectangular 
bells fabricated from stainless steel, type 410. Thirteen 


Downingtown Iron Works, Inc. 


10é Wallace Ave., Downingtown, Pennsylvania 


division of PRESSED STEEL TANK COMPANY miwaukeo 


Branch offices in principal cities 


trays, with bells. 


Sil HEAT EXCHANGERS—STEEL AND ALLOY PLATE FABRICATION 
aie CONTAINERS AND PRESSURE VESSELS FOR GASES, LIQUIDS AND SOLIDS 
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FEBRUARY 1957 


more or less general 
chemical 


l his year ts 


Last year started with a 
optimism, especially in the 
with high hopes for a record year 
beginning with a good many uncertainties in the 
both im the business picture 


foreign 


industry, 


outlook domestic 
and the held 
leaders are far trom pessimistic about the year's 
outlook in then 

Farnines of the big 
were ina good many Cases disappointing because 
they fell short of the record figures in 1955. Al 
sales continued to gain, the higher 
and of materials held 
profits down. The steel strike 

All of this, added to at intervals by disturbing 
abroad, a declining stock 
beginning of 1957. Lower stock 
an unsettling factor, not 


Hlowever, chemical 


own imdustry 


chemical firms inp 1956 


though cost 


ol wages, of treignt raw 
was also a tactor 
news trom brought 
market at the 
pric s in themselves are 
only to investors, but to business men, who fear 
they future 
business trends 

Chemical shares are mostly in the “blue chip” 
class and sell at very high prices in relation to 
theory that the chemical indus 
industry and that 
better than the last. When it 
carnings last year actu 
preceding year in a 


may be a barometer torecasting 


earnings on the 


a growth each year's 


is 
profits should be 
that 


behind the 


was Ie vealed wert 
ally running 
number of instances, a good many investors sold 
their stocks. But there a belief 


in high chemical circles that this pessimism has 


now seems to be 


been overdone Present expectations ar for a 
better year in 1957 

One large company, for example, did a new 
high record business in January and at present 
is budeveting a record sales volume for 1957 


Some Uncertainties . . . 


in othe 
affected 


ample 


i few disturbing signs in January 
that adversely 
Motors, for ex 


wert 
industry 
General 
it would delay construc 


scyments ol 
stock 
mnouncec that 
new assembly plant for Buick, 
Oldsmobile, and built near San 
Francisco, supposed to cost $50 million. Gen 
klectric Co 
lour new plants 
of automobiles, has brought repercussions in the 


prices 


tion ol a huge 
Pontiac to be 
eral also lias postponed work on 
All of this, plus lagging sales 


steel industry and cancellations of orders placed 
for March delivery. Some steel mills have re 
ported that March tonnage has been cut in half 
by fie ld 
course there is sull hope that a pickup will come 


customers in the automotive 
belore spring 

Ihe feeling currently is that buying of steel 
by the motor industry is not expected to pick 
Ihe automobile pe ople stocked 
up substantially strike 
and now apparently plan to keep their buying 


up immediately 


belore last vear's steel 


closely in line with consumption 


trends THE FIELD 


is 


industry, of 
tuking 


lhe motor 


chemical consume huge amounts of 


lacquers and paints, mereasing amounts of plas 


ts per car ind synthetic fibers tor upholstery 


md other materials. So cconomusts both in finan 


cial and in chemical circles are watching events 


in Detroit closely 
\s the 


tion still holds many explosive 


new year moves on, the loremn situa 
possibilities in 
spite of the stopping of hostilities between Egypt 
ind Israel. But Russia can be depended upon 
to create diversions in the Middle East 
whenever possible, which will keep that area in 
a ferment. Clearing of the Suez Canal will help 
buropean oul supplies well be 
other further 
upset Great Britain 

he Fisenhower policy ol aid 
Fast (il asked 
form of money 
developed nations thus providing new jobs low 


new 


ther 
that 


threats to oil sources will 


to the Middle 
lor) ilso take the 
and technical help to under 


may eventually 


chemical engineers 


. But Not for Chemicals 


Meanwhile, in the midst of all these uncer 


tainties, the chemical industry is planning to go 
ahead with the biggest expansion program in its 


history According to plist ve leased 


turing Chemists’ Association survey, the 


industry will spend an estimated $2.5 billion on 


new domestic chemical construction through 


1957 1958 In 
into production cost more than S11 billion 


Allied Chemical & Dye will 


and 1956 new tacilities brought 


mnounced that 


spend in 1957 somewhat more than the $76 mal 
ty 


lion capital expenditures in nionm Coa 


bide & Carbon, which spent about S150 mutton 


to be planning a very 


in 1956. is understood 


much larger this voar 
Chemical is similarly planning a 
sion budget, though definite 
able All of this will take steel and help out 
firms by lack 
slowdown 


CN pPabision 


record expan 
fiwures are not avail 
taking up part of the which mache 


come trom an automotive Bie chem 


firms are obvious! not im the least onried 


tight 


ical 
ittiation expected te 


about the 
from plant 
der ed 


continue during this vear 
expansion will come trom “cash 
from depreciation, amortization 
carnings 

The chemical 
held 


that area 


industry os taking an imereas 


keen interest both im research in the muck 
in commercial 


Allied ¢ 


practical 


and projects 


hemiual, tor example 


field with a 


oO make uranium 


made its first inter the 
proc ss and a new plant 

wid) for 
\iomie En 


fluoride (using its own hydrofluori« 
the gaseous diffusion plants of the 
Orher 


manulacturm 


ergy Commission 


into other activities verve the 


field 


new 


cal 
itt 
is 


DESIGN 


ENGINEERING 


FABRICATION 


Wien purchasing new processing 


equipment, important economies are 
to be gained from working with 


one versatile source. Acme experience 


in engineering, design and 


fabrication makes possible this 
Crystollizers, 10’ 3” High. 
Specially Designed, with cooling Coils. 3 3 3 concentration of responsibility. 


The illustrations on this page, 
representing just a few from 
thousands of successful installations, 
give some indication of the scope 

of Acme achievement. This 

diverse experience with all 

the ferrous and non-ferrous metals 
assures the skillful fabrication 


of equipment for any purpose. 


When planning a replacement 
or expansion program, 


consult Acme first! 
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opinion 
and 


CHEMICAL ENGINEERING AND THE 
NUCLEAR FUEL CYCLE 


he fields of interest and activity in chemical engineering are many 
and diverse One of the most recent of these to attain recognition 
is the nuclear Fuel Cyck This is a held so diverse within its own 
structure that it ranges trom ore processing to fission product separa 
tion from re-useable fuel. Like many other fields dependent upon the 


peculiar skills of the chemical engineer, this one is also participated 


in by other groups likewise making important contributions 


As is often the case, recognition by members of a prolession and 


others in industry, government, the public, etc, doesn't “pust happen.” 
Certainly, in the case of the Fuel Cycle, it has taken the eflorts of 
dedicated, visionary, yet thoroughly practical leaders im chemical 
engineering to bring about this accomplishment. What happened 
was: first, establishment of an understanding of the advantages and 
goals to be attained; second, creation of a climate of understanding 
on the part of other major participating groups that the chemical 
engineers’ contribution to the Fuel Cycle field was suthcient to justify 
their taking leadership in mobilizing and getting presented the in 
formation all related groups will need 


\ year ago, a decision was reached by leaders of the Nuclear Engi 
neering Division (N.E.D.) of RE. that would go ahead 
with this role of stimulating and drawing out useable information 
about the Fuel Cycle The several sessions sponsored by N.ELD. in 
the 2nd EJC Nuclear Congress are but the first of others that will 
be forthcoming 

“The decision that N.E.D. should take the leadership in evolving 
the information pattern of the Fuel Cycle,” explains N ED. chairman 
Herbert Isbin, “crystallizes the role of N.E.D. as being primarily of 
service to chemical engineers interested in the nuclear energy field 


Outstanding assistance in the preparation - 
It also means,” continued Isbin, “that while N_ELD. expects to serve 


of this special nuclear issue of CEP was 
received from the following individuals: Her most directly their interests, it will act with keen awarenesss of the 

bert Isbin Jniversity © Minnesota) chair benefits to be derived trom its actions by other specialist yroups 1 he 
man, N.E.D. (who served as A.!.Ch.E-NED 
program representative to the EJC program 
committee) and W. Kenneth Davis director, activities 

ivision of evelopr 

Division of Reactor Development, AEC) vice Phe importance of N.E.D. is doubtless reemphasized by this decision 
chairman and prograr hairman, N.E.D.. for 


Division will therefore work closely with these groups im yount 


and the action that has ensued hat only by Divi 


their general guidance Harold A Ohigren 
(University of Michigan) for counsel in the also by all others interested in the evolution of chemical engineering 


selection of material for publication; George Another activity already under way by NED. and deserving of men 
arbide Nuclear 


Jenkins and essociates (Union 


tion 1s a conference being sponsored at the next Annual Meeting 


Company for preliminary evaluatior of the aes 
‘ ‘ 
novelty and chemical engineering significance (¢ hica Dec miber on the hnolo y ol 
of manuscript contents; F. L. Cuthberth use of nuclear reactors as direct producer ol high t mperatures for 
Floyd Culler, E. 8. Gunyou, J. C. Robinson chemical processing These reactors can also provide synthesis 
F. G. Foote, R. B. Briggs, R. B. Richards, S 
>. FOO a9 wtivating radiation. Closer to practical realization than most realize, 


Lawrosk S. M. Stoller, M. Levenson, and J 
Hogerton, as co-chairmer and organizers of 
Fuel Cycle sessions. E. J. Brunenkant, director neers. This, as well as the current activity of N ELD... re presents note 


such reactors form a most fit subject for discussion by chemical engi 


of Industrial Information for AEC, provided worthy effort which will doubtless be well received 
both factual information as well as contact 


with specialist sources within the AEC 
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Vil | | 
-only a fraction the size of custom 


built units of comparable capacity 


The new Cyclonaire, though only a fraction of the size, 
offers more fume removal capacity per dollar of cost than 
any custom-built unit of comparable capacity. The first 
complete “packaged” fume washer, it is made in 

four standard models with capacities ranging from 

750 ¢.f.m, to 6,500 ¢.f.m. (Larger sizes on special order. ) 
Outside dimensions range from 20” o.d. x 8’9” high to 
48” o.d. x 147” high. Power requirements are low, and 
the compact design permits placing it almost anywhere in the 
plant. It will handle most corrosive gases normally 
encountered in fume scrubbing operations, with removal 

of many gases (of 1° concentration or less ) 

up to 99.9% effective. 


In operation the Cyclonaire is a wet bed scrubber . . . 
and the secret of its high efficiency is the bed of Intalox 
Saddles with which it is packed. Intalox Saddles provide 
greater randomness of packing and more contact 

surface area to water and fumes hence more thorough 
scrubbing action than any other industrial 

tower packing, volume for volume. 


@ If you have a fume, dust or mist 
problem it will pay you well to 
... Take a look at the data... 


The Cyclonaire is constructed of steel in flanged 
sections which are easily assembled in a few hours — 
or disassembled and relocated in a comparably short time. 
Inner surfaces are protected from corrosion by a 

3/32” thick Tygon sheet lining. Outer surfaces are protected 
with Tygon “ATD” Hot Spray Corrosion-Resistant Paint. 


PROCESS EQUIPMENT DIVISION 
Send for Bulletin FW-4. Get the complete 


U. S. STONEWARE 


AKRON 9, OHIO 
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FISSION 
PRODUCTS 


In the above Fuel Cycle diagram, the stream 
leaving the Thermal Breeder Reactor Blanket 
(right) should be indicated as containing 
Th+-U-°". The stream extreme 


loop right 


from Chemical Separation to Th Metal Prepara 
tion should include Th only 


Harold A. Ohigren is Professor of Chemical 


Engineering at the University of Michigan 


FISSIO 


PRODUCTS 


FISSION 
PRODUCTS 


already with u 


wtor ready tor operat by 1962 
ills for im eciate e1 me n plan 
ning, not only of the react them 
elve but also ot the related tac tie 
Utmost in importance to the achieve 
ment of economically competitive nu 
clear power is The kuel Cycle, repre 
ented by all but one (i.e, reactors) 


of this breakdown of the fields of 


nuclear energy 


@ Milling and concentration of uranium and 
thorium ores 

@ Production of reactor-grade uranium and 
thorium 

@ Isotope separations of U™ from U™ 

@ Fabrication and assembly of reactor fvels 
and fertile materials 

@ Production of fuel element structural mo 
terials (such as zirconium, special oluminum, 
and stoinless steel 
power 


@ Heat reactors with associated 
power plonts 

@ Reprocessing of reactor fuels for recovery 
of u™, U™, U™, and Pu 


@ Processing of radiochemical wastes and 
waste disposal 


In each of these fields there are en 
countered problem of heat transter 
fluid flow, ma transfer, momentun 


tallization 


transier, cry 


readily be seen why che cal e1 
have unique qualifi te 
major contributior 


Putting ti 


eters witl those issociated | 
often found tn 
activity 


it more 


extension of one training mathe 


matics plus ome nuciea 


detailed a pects ma call DI 
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DES THES Al \ 
CONVERTER BREEDER 


FUEL 
CYCLE 


ti ‘ etitive ¢ 

‘ i ependent 

@ The engineering feasibility of design 


construction, and operation will have to be 


carefully evaluated in terms of a number of 
diflerent types of process steps integrated into 
composite plont designs 

From process engineering studies, will 
be necessary to examine the economics and 
technical aspects of building industrial nuclear 
facilities as a function of time 

@ The engineer will need to determine the 
additional research and development programs 
needed to meet the economics of competition 
required to 


@ Process engineers will be 


recommend to their respective managements 


the specific roles which their firms should un 


dertoke in designing, building, and operating 
such nuclear facilities 
(on tl 1) i sumplited diagram 
| ‘ the pur e oft 
tw te the rite ‘ tin 
ot the treld i nuclear em 
liste i ‘ aml te est it east 


Chiaren 


ORE ORE 
f hy \ Th 
MI SOTOPE h ME 
Th 
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|} 
‘ MICAI F LSSION 
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— ‘ Th 
“Compo, 
| 
| 
ur nuclear tuture .. Achievement of desired result ul 
| 
the comple wily tive pi con 
lrontu the engineer and tect grist 
It uid also ‘ ppres 1 t the 
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irea ol the diagra ontiogent upo 
leaching, «it omplete understanding of th pact 
fusion, distillation, extraction, absorp u nfluences of areas clos relates 
tion adsorption materia nding ciated 
mi ne ind cirvineg ror thy lurther thy article nresente 
neer of CEP poimt up 
iki the techr il ta. ¢ lution te 
work meat t nuclear paran f i The a evement ot ft 
neering caretul ¢ minat f ca 
stam af these reoeste vot the 


The Uranyl — Ammonium Phosphate Process 


for 


RECOVERY OF URANIUM FROM SLAG SCRAP 


Thousands of tons of slag scrap await processing to remove its 
valuable uranium content. AEC has invited private industry to 
undertake the task, is asking for proposals. Here is the process 
already in use at Fernald, which produces a high-grade con- 
centrate suitable as feed material for uranium refining operations. 


E. R. Johnson, E 


O. Rutenkroger, 


A. B. Kreuzmann, and B. C. Doumas 


t the A.E.C.’s Feed Material Pro 
duction Center (F.M.P.C.) at 
Fernald, Ohio,* uranium metal i 


pro 


duced by the reaction of a m:-xture 
tetrafluoride 


refractory-lined 


of uranium and magne 
metal in a 
(1,2). This thermit-tvpe reac 


tion takes place in 


sium 
bomb 
accordance with 


the following equation 


UF, + 2Mg~— U + 2MgeF, (1) 


Ihe contents of the bomb are heated 
to the and the 
reaction pros ceeds exothermically. The 
ura 


reaction temperature 


products of the reduction, that is, 


nium metal and magnesium fluoride, 
still 
the uranium settling to the bottom of 


separate while they are molten, 


Mek 


the omb On cooling, the 


solidifies and traps droplets of uranium 
which have not settled from the mix 
ture 

The slag, as it is removed from the 
predominantly 


bomb, is, of course, 


Magnesium fluoride containing ura 


nium metal in various degrees of 
agglomeration and a small amount of 
magnesium metal. There are also trace 
of uranium oxide and mag 
the 


scrap 


quantities 


nesium oxide present in slag 


this 
terial have accumulated, and inasmuch 


Thousands of tons of ma 
quantities of uranium 


the A.E.C. 


industry under 


i iwhnihcant 
are contained in it, has 


asked that 
take the operation of refining the slag 


private 


for 
Of importance to this recovery pro 


uranium recovery 


* Operated by the National Lead Company 
of Ohio. 


which has been 


uraniuni 


yram a proces 
lor 
from such slag in the form of a high 


such 


developed recovering 


yrade uranium concentrate of 
suitable for use as a 


material the F.M.P.C. Re 


In this way, the scrap uranium 


grade as to be 
feed 
finery 


tor 


can be returned to production channels 
The process developed involves the 


following steps 


(1) roasting and grinding of the scrap mo- 
terial 

(2) leaching the roasted and ground ma 
terial with hydrochloric acid to solubilize the 
uranium 

(3) precipitating the uranium from the fil- 
tered leach liquors as UO,.NH,PO, 

(4) converting the UO.NH,PO, to Na,U.O, 
by slurrying of the former with a sodium 
hydroxide solution. 


This article describes the details of 
this equip 
ment which is used in plant-seale proc 


recovery process and the 


essing 


Process Description 


flowsheet of the re 


Mek. 


\ schematic 


covery of uranium from slag 
by the phosphate precipitation process 


The 
details of 


following 
the 


Figure | 
the 
individual operations 


is shown in 


ections describe 


FEED PREPARATION 


The MgF, slag is crushed to —4 
for 1 hr. at about 
treatment, serving to 


mesh and roasted 
800° C. This 
oxidize the metallic uranium and mag- 
nesium the thereby 
facilitates grinding and prevents the 


present in scrap, 
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National Lead Company of Ohio, Cincinnati, Ohio 


formation of hydrogen during leach 


ing Reactions which take place to 
roasting are 


extents during 


the 


varving 


depicted by following equations 


(3,4) 


4U + 50, ~ UO, + U;0, 

3U + 40, + UO, 

2Mg + O,~ 2MgO 

2U + 30, + MgO ~ MgU,O,; 
UO, + UsOg + Op + 2MgO 
2MgU.0, 

+ 3MgO + O, 
3MgU.0, 

2U,0, + 3MgF, + + 3H,0 > 
6HFT + 3MgU,0, 

MgF, + MgO + 2HFf 


(8) 

(9) 

When roasting has been completed, 

the MgF~. slag is pulverized to 90% 
325 mesh 


HYDROCHLORIC ACID LEACH 


slag 
for 


The roasted and ground MgF, 
is leached with hydrochloric acid 
3 hr. at 85 to 90°C 
of an oxidant (NaClOg,), to solubilize 
the uranium. The 
is conducted at a pulp density of about 
15% Che leach liquor 
tained at pH 0.5, or less, throughout 
completion of 


in the presence 
leaching operation 


solids is main 


digestion. Upon the 
digestion period, the slurry is filtered 
and the residue is washed with a vol 
20% of 


residue 


ume of water equal to about 
the total slurry The 
must contain less than 0.05% 
(dry basis) before it can be discarded 
to the tailings pile 


volume 
uranium 


| 
(2) 
(3) 
(4) 
(5) 
(6) 
(7) 
= | 


Effects of the particle size of the 
slag and of the digestion temperature 
on the rate of uranium solubilization 
during leaching are shown in Figure 2. 


PRECIPITATION 
Che filtrate resulting from the filtra 
tion of the Mgk., slag digest liquors 
is treated with 75°% phosphoric acid 
with the use of a P’¢ \, | wt. ratio of 


0.6:1, and then is adjusted to pH 1.5 


with ammonium hydroxide to pre 
cipitate the uranium presumably as 
UO.NH,PO, (U.A.P.) The slurry 
resulting from precipitation of the 
uranium 1 filtered and the U.A.P 
cake is washed with a volume of water 


equal to about 20°, of the total slurry 


volume 

kiffect of pH and ph ph ite con 
centration on the ethciency of uranium 
precipitation are shown by the re 
sults of the laboratory experiments 
outlined in ‘Table 1 It was found 


that a PO,:U wt. ratio of 0.4:1 and 
0.5:1 effected the precipitation of 90 
and 99+-% of the total uranium con 
tent of the leach liquors, respectively 
Since the theoretical PO,:U wt. ratio 
in uranyl ammonium phosphate is 
0.4:1, the preceding results indicated 
that the precipitation of uranium trom 
the leach liquors was essentially quan 
titative when the theoretical phosphate 
requirement was employed. The use 
of large excesses of phosphate was 
effective in precipitating additional 
uranium from the trace concentra 
tions remaining in solution, but it is 
doubtful whether such recovery would 
be economical during plant processing 

It was observed also that uranium 
precipitation was essentially complete 
at pH 1.0 when a PO,:U wt. ratio of 
0.5:1 was used. The use of a higher 
pH (up to 2.0) was effective in pre 
cipitating a large percentage of the 
trace quantities of uranium remaining 
in solution. The possibility of coprecip- 
itation of fluorides at the higher pH 
values suggested the advisability of 
conducting the precipitation at pH 
1.2 to 1.7 


CAUSTIC TREATMENT 

The U.A.P. cake is slurried with 
a 5% sodium hydroxide solution with 
a 1:1 wt. ratio of NaOH:U. This 
treatment serves to convert the ura 
nium into the form of a sodium 
diuranate-type product, solubilizes most 
of the phosphate, and volatilizes am- 
monia 
2UO.NH,PO, + 8NaOH ~ 
Na,U,0;] + 2NHgf + 
2Na,PO0, + 5H,O (10) 


Fig. 1. Process flowsheet 
recovery of uranium from MgF, 
slag by uranyl ammonium phosphate process 
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Table 1.—fffect of Phosphate Concentration and pH on Precipitation of Uranium 
from MgF, Slag Leach Liquors (HCI) as Urany! Ammonium Phosphate 


Filtrate from precipitation 


treatment 
PO,/U analysis 
wt. ratio U.A.P. cake analysis 
in leach Precipita- vol U PO, % total U 
Trial No. liquor tionpH U(%) F(%) PO (ml.) (g./liter) (g./liter) precipitated 
1 4 1.0 60.5 0.05 244 630 16 0.01 90.4 
2 A 1.5 60.6 0.06 242 620 17 0.01 90.0 
3 4 2.0 60.1 0.06 243 640 1.5 0.01 90.9 
as 5 1.0 60.2 0.05 24.3 620 0.036 0.8 99.8 
5 5 15 58.2 0.19 25.2 630 0.006 04 99.9+4- 
6 § 2.1 536 0.64 24.1 620 0.002 04 999+ 
7 75 1.0 60.0 0.06 247 635 0.035 44 99.8 
8 75 1.5 58.3 0.08 26.1 625 0.002 3.5 99.94 
9 75 2.0 58.2 0.15 26.0 630 0.001 3.8 99.94 
10 75 2.5 57.3 044 26.3 640 0.0008 28 99.9-+4- 
WW 1.5 1.0 59.4 0.05 25.7 630 0.028 15.8 99.8 
12 1.5 1.5 596 0.07 26.2 660 0.003 14.5 99.9-+- 
13 15 2.0 577 0.06 26.9 640 0.0009 15.2 99.9+4- 
Notes 


a. Volume of Mgf, slag leach liquor treated in each trial: 500 ml. (pH 0.2) 
b. Analysis of leach liquor 
U(g./liter)—21 
Fig./liter)— 4 
¢. 85% H,PO, was added to the filtered leach liquors to produce the indicated PO,/U wt. 
ratios 
d. pH adjustments made with 28% NH,OH 
@. Precipitation time: 5 min. 
f. Precipitation temperature: 40° C. 
g. Volume of water used for washing U.A.P. cake: 100 ml. 


The effects of pulp density and the 
NaOH: U wt 
treatment step on the solubilization of 


Such a treatment is desirable in 


the production of a feed material for ratio used in the caustic 


the F.M.1.C. Refinery as large con 


centrations of phosphates in the feed phosphate from the U.A.P. cake dur 
material complicate refinery process ing such treatment are illustrated by 
ing. ‘The slurry resulting from the the results of the laboratory experi 
caustic-treatment step is filtered and ments shown in Table 2 

washed with a volume of water equal It was found that treatment of 
to about 659% of the total slurry vol- U.A.P. containing 25.7% phosphate 


) produced a sodium- 


with a NaOH:U wt. ratio of 1: 


(30 min. at 35° C 


ume, The sodium diuranate product is 
dried at 550 to 650° ¢ 


t of Urany!l Ammonium Phosphate 


Table 2.—Caustic Treat 


Analysis of 


Approximate sodium diuranate 
wt. NaOH Pulp density NaOH/U 
Trial No (g.) vol. H,O(ml.) (% solids) wt. ratio U(%) PO,(%) 
1 3.8 325 3.5 0.5 51.8 20.3 
2 3.8 100 8.4 0.5 53.5 20.8 
3 3.8 25 16.1 0.5 58.2 18.2 
4 7.5 325 3.5 1.0 61.8 68 
5 7.5 100 8.4 1.0 62.6 5.5 
6 7.5 25 16.1 1.0 66.0 5.2 
7 15 325 3.5 2.0 65.3 3.5 
8 15 100 8.4 2.0 66.7 34 
Notes 
a. 58 g. of wet uranyl i phosphate used in each trial 
b. Analysis of uranyl ium phosphat 
H,O(%)—77 
U(%)-—- 54.8 (dry basis) 
PO,(%)-- 25.7 (dry basis) 
c. Reaction time; 30 min. 
d, Reaction temperoture: ambient 
e. Volume of water used for washing sodium divranate cake: 100 mi. 
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diuranate-type product containing 5 to 
7% phosphate 

Treatment of samples with a 
NaOH:U wet. ratio of 1:1 at various 
slurry densities (30 min. at 35° C.) 
indicated that the pulp density of the 
slurry had little effect on phosphate 
solubilization. 


NEUTRALIZATION 

Because of tailings disposal prob 
lems, the acid liquors from the pre- 
cipitation step and the alkaline liquors 


from the caustic-treatment are 
combined and adjusted to neutrality 
The resulting slurry is then either 
filtered or centrifuged, the liquors dis 


carded, and the solids sent to the tail 


step 


ings pile. 


URANIUM RECOVERY EFFICIENCY 

The over-all uranium recovery effi 
ciency for the phosphate precipitation 
98%. This 
incurred in the 
and the filtrates from 


process 18 In excess or 


include the losses 
leached tailings 
precipitation and caustic-treatment op 


erations 


Description of Plant Processing 
Equipment 
schematic 


equipment flowsheet 


for the phosphate precipitation process 
is Shown in Figure 3 


rhe scrap material is conveyed to a 
large storage silo by means of a bucket 
elevator This silo discharges into a 
vibrating conveyor which transports the 
scrap material to, a magnetic separator 
\fter the tramp iron has been removed 
from the material, the latter is crushed 
in a gyracone crusher and discharged 
into another bucket elevator which con 
veys the crushed material to the top 
hearth of a Herreschoff furnace. The 
scrap through the furnace and 
is discharged into a cooling screw con- 
veyor which transports it to a third 
bucket elevator. This elevator discharges 
into a surge bin which feeds a ring-roll 
crusher The pulverized material is 
blown through an air classifier and col- 
lected in a cyclone separator which dis 
charges to a prepared feed bin. The 
roasted and ground material then is 
weighed in a weigh hopper and conveyed 


passes 


to the digestion tanks where the uranium 
is extracted by leaching with hydro 
chlorie acid 
Upon completion of digestion, the 
digest slurry is pumped to a filter feed 
tank and then to a set of hydraulic cones 
arranged in parallel The underflow 
trom the hydraulic cones is filtered on 


a pan filter while the overflow from the 
cones and the filtrate from the pan filter 
is filtered on a precoated rotary vacuum 


filter The filtration rate of the slurry 
on this filter is about 15 gal./(hr.) (sq.ft 
of filtration surface). The solids col- 


lected from both the pan filter and the 
rotary vacuum filter are discharged to 
a trailer which periodically transports 


the uranium-barren material to the 


tailings dump 


The filtrate from filtration of the 
Mel, slag digest liquors is pumped to 
the precipitator where phosphoric acid 


is added and the filtrate adjusted to pH 
1.5 with the use of ammonium hydroxide 


be 


4 5 
'~ wor 


Fig. 2. Effect of temperature and particle size 
on leaching rates of MgF, in HCI. 


toth reagents are added continuously 
The precipitated slurry rilows from 
the precipitator into a filter feed hold 


tank whi upplies the slurry to a pre 
coated rotary filter The hiltra 
thon rate o tin lurry averages about 
15 gal./(he (sq.ft t hitratior riace) 
The filtrate from tl operation is pumped 
to the neutralization tanh while the 
A.P cake eve the austin 
treatment tank by means of a rew col 
veyor | pon cor letion of causti treat 
ment the resulting slurry is filter ! 

precoated rotary vacuum tilter. The filtra 


tion rate of the caustic slurry is about 9 


Equipment flowsheet 


recovery of uranium from MgF 


gal./(hr.)(sq. ft. of filtration surface) 
The sodium diuranate cake is conveyed to 
a Moyno pump which feeds the material 
to a multiple-hearth dryer. The filtrate 
from this operation is pumped through a 
polishing filter to the neutralization tank 
where it is used to neutralize the filtrate 
from the precipitation operation. The re 
sulting slurry is then either filtered or 
centrituged, the filtrate 1s pumped to the 
general sump and the cake is conveyed to 
a tailings trailer by a screw conveyor 
Off-gases trom the turnace and dryer, 
and fumes from the digestion tanks are 
vented to the atmosphere through venturi 


type gas scrubbers Spent scrubber 
liquors, process spills, and pump seal 
water are used as make-up water in 
digestion batches. All operations whi 
involve the handling of dry solids are 
vented to dust collectors 


Conclusions 
Che phosphate precipitation proce 
has been successful in recovering ura 


nium from MeF. slag in vields in ex 
cess of YRC lhe re iting 
diuranate-type product generally assay 


55% uranium, 3 to 5% phosphate and 


O2% fluorick 


ranium concentrate vhich at 
isecl as feed materials for the F.M.1 
Refinery must not contain a1 
nificant quantities of fluorides bec 
the latter present i corrosion haza 
to refinery equipment J lhe u 
nium concentrates, obtained by reco 
technique in he Irani 


slag by 


cb: 


CHEMICAL ENGINEERING 


RECOVERY 
OF ' 


(| 


yitated from slag leach liquors 
iCl) by the use of MeO, CaQ, or 


NH,OH at pH 5 to 6, are contam 


ated with significant quantities of 


fluoride (10 to 159%) (6) In the 


ph 


osphat proce however there 1s 


little or no coprecipitation of fluoride 


conducted a 


th uranium as the precipitation ts 


ta pli below that at which 


the fluoride separate 
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OXIDE FUEL ELEMENTS 
for high temperatures 


J. H. Handwerk and R. A. Noland | Argonne National Laboratory, Lemont, Illinois * 


rania (UO,) and thoria (ThO,) 


have long been used as refractory 
materials uch a 
Ware made of UO, must be 


intered in a 


for melting metal 
uranium 
vacuum or protective 
atmosphere to prevent oxidization of 
the UO. to UgOx,, while ware made of 
PhO, may be intered in air 
The will not form 

Both UO, and ThO. 
tered cubic- or fluoride 


as shown by Lambertson (7) and 


nce 
a higher oxide 
have tace-cen 
tructure 
and 

other they will form a complete ert 


ol olid solution Phi tability of 
it 


| 


well as its conversion 


would incicate the possibility of 
a power reactor fuel compo 
ily of ThO. with a 


enriched 


ed primar 
mall amount ot 
cause ility 


Phrough the | eyele, thorim 


in be converted to fissionable mate 


Both 
ure usceptible to 


these 


thorium and uranium metal 


corrosion by 


metals must be caretully el 


with a corrosion resistant mater 


when used in water-cooled reactor 


lhe oxic or the common corro 
product of and uraniun 
corrosion resistant to water ind 


materials are more suitable for mu 


fuel 


Preliminary Considerations 


W (2) ind or 
indicated that U,sOx, is 


vork of 


* Mr 
neer and Mr 


Handwerk is Associate Ceramic Engi 
Noland Associate Metallurgy 
Engineer 
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Fig. 1. ThO,-2.5 wt. % UO,. 
Burn-up: 0.05 a/o total metal. 
Zircaloy cladding has been removed. 
Exposure in 500-515° F. water. 


Nuclear reactors operating in the higher 
temperature regions are expected to use 
ceramic fuel elements. Among the prob- 
lems inherent in such fuels, particularly 
the ceramics, are high internal tempera- 
tures due to poor thermal conductivity and 
escape of volatile fission products due to 
fissuring. Described are thoria-urania fuel 
elements which have, among their several 
advantages, corrosion resistance to water 
at high temperatures. 


stable in an oxidizing atmosphere up 
to about 1,150° ¢ With 


heating above this temperature range 


prolonged 


U,O, de omposes to a lower oxide and, 


eventually, to UO.. In order to elimi 
nate the use of a protective atmosphere 
in sintering UQO., and in order to avoid 
volun 


intering, of UO, to | 


the disruptive change, during 
(below the 
decomposition temperature of U,O, 
UO.-ThO, 


were prepared with UO. 


olid solution omposition 
wided as at 
equivalent amount of U,O, 

Mixtures of U,Og and ThOs, con 
taining up to 30 wt. % U,Ox 


pre ed into 


were dry 


small vlinders 


in, in diameter 
were fired to 1,700-1,750 


resultant 


compositions 
C.inair. The 
ware appeared to be free ot 
cks or other ble defects, and m 


nee whet re 


Fig. 20. ThO,-2.5% UO,. Burn-up: 0.88% total 


metal. Irradiated bare, packed in steel wool 
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1.400" ¢ 
The geometric densi- 


heated in air to for periods 
as long as 96 hr 
ties of these amples ranged trom 7.85 
for compositions containing 2u 
wt. % UO. (added as an 


120g) 97% wt. % 


cf 
equivalent 
TI 

PhO, 
contain- 


amount of | 
to 7.00 g jee 
ing 30 wt. % 


lor composition 
equivalent amount of U,O,) 
wt. % ThO, 

X-ray 


ples showed diffraction pattern 


(added as an 
and 70 
diffraction analyses of sam 
of the 
fluoride type which are characteristy 
olutions. N 


were ob 


of thoria-urania solid 


extraneous line erved 


though a careful search wa 
Jaf de line 


Specimen 


iny 


of two compositior were 
in both the 
rials testing reactor 


ictor The nitial 


irradiated (mate- 
CP-5 re- 


lation tests 


Fig. 2b. Typical jacketed specimen with 
0.020-in. hole. 


\ 
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ELEMENTS 


apparent porosity of 5 


men ubmitted 


for irrad 

M.1 reactor were tout 
10.06 
of 1.3% 

slum 

num-l wt nick th the 

innulus filled 

burn-outs rang 

» of the 
pecimen were tia ented 


Fig. 8. Cross section of Borax IV fuel plate. ‘ Thi ul spe vn in Figure 


specimen had a burn-out of 


Wa. i/o, and 1 hown atter decan 


were made on a body having a com revealed that the CP-5 specimens were 


position ot 07 wt. % ThO, 2% wt intact: however, a few had fragmented R. burn-out ranged from 0.34 


4 
% UO. (added as an equivalent A typical view of these specimens is i/o to 125 a/o (Table 1). Surtace 


amount of enriched U.O,). The aver shown in Figure 1 The specimens heat flux was estimated to be 27 lin 


ave apparent density of these speci irom M.T.R. appeared to be sound to 102 /Chr.) (sqit.) cen 
tral metal temperatures were estimated 


1060 to 3.900" ¢ 


mens was found to be 9.27 g./cc. and however, microscopic examination re 


the average apparent porosity was vealed that a few cracks had developed to range trom 
found to be 8.13%. As these were im in the sample Iwo specimens irradi (melted ) 
tial test specimens, the geometric den- ated bare, but packed in steel wool to Postirradiation examination 


sity of the specimens was not deter prevent mechanical damage were vealed that dimensional change 


mined. These pellets were encased in found to be completely free of visible 7 vere slight in the specimens in 


Zircaloy I] and tainle steel c: damage One oft these pecimen ! vho the central metal ten perature 
with the annulus filled with gas of hown in Figure 2. This specimen wa ’ timated to be 2.0007 ¢ 
Nak Burn-out in the CP-5 tests irradiated to a burn-out of 0.88 a/o of fragmentation had 


ranged from 0.02 a o to 0.05 a/o (lo the total metal atoms. Other specimen pecimen hut 


tal Metal Atoms) These test were irrachated in either Zircaloy-Il or condition of the lug 


made in water autoclaves at tempera tainle teel cat appeared to be hown 
PI 


tures of 500 to 520° F. at pressures ot d; however, microscopic exan 


680 to 810 Ib q.in. Surface heat flux mn ( that a few cracks had 
: In the tests in whic the annulus was 
Burn-out in the M.T.I Irradiation test filled with lead, the failure appeared to be 

red O.2 a ‘ om due to gas pressure with subsequent hoop 

(Total Metal Aton h \ ] . 10 J . dde tensile stress fracture, 2) In the tests in which 
; the annulus was filled with gos, the failure 


ubjected to approximately 
appeared to be due to melting of the clad 


Fig. 3. Pellets after decanning operation. Left, top pellet. Right, bottom pellet Fig. 4. Specimen CA-2-2 after removal of Al-Ni cladding 
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Table 1.—Effects of irradiation on Ceramic Fuel Specimens * 


Fuel Temp., Specific 
Specimen Type of Burn-up a/o —™ power Heat flux 
no. bonding ‘”’ metal center cal./(sec.)(ec.) cal./sq.cm. 


CA-1-1 Lead 0.34 1060 19.8 
CA-1-2 Gas 0.34 1060 19.8 
CA-2-1 Lead 0.64 2000 38.1 
CA-2-2 Gas 0.64 2000 38.1 
CA-31 lead -1.10 3300 63.4 
CA-3-2 Gas 1.10 3300 63.4 
CA-4-1 lead 1.25 3900 75.3 
CA-4-2 Gas 1.25 3900 75.3 


“All CA specimens were ThO,-10 w/o UO,,. 
* Gas bond consisted of welding gas (80% He, 20% A). 
“ All specimens were clad in 1% Ni-Al. 


metal temperature of 3,900°C.) in rhe pressed pellets were calcined in 
which evidence of melting appeared. alymia crucibles at 260° C. to remove 
most of the organic binder, then fired 
These preliminary tests indicated that a to 1.750°C 
thoria-urania solid solution fuel would be 
feasible, and that the ceramic material could Phe peak temperature was held for 2 
be fabricated with little or no difficulty. The hr., and the pellets were cooled in the 
low thermal conductivity of the ceramic indi furnace 
cated a high central metal temperature, and 
in order to minimize this high central metal 
temperature, the fuel design was established 
as '4-in rods. This diameter of ceramic was iverage apparent density of 9.8 g./cc., 
considered the minimum size which could be with diameters of 0.299+ 0.002 in 


in approximately 16 hr 


Fig. 5. End view of specimen CA-42 with 


calculated central temperature of 3,900° C The fired pellet have an average 
an ag 


showing evidence of central melting in the fuel , > 
geometric density of 8.3 g./cc. and an 


easily dr ressed 
his tolerance eliminated grinding to 
Fuel Fabrication ize, as 0.010 in. of lead was specified 
t 
seview of techs ique om o fill the pace between the pellet and 
the inside diameter of the enclosure 
ployed in the preparation ot these 
, tube. Figure 6 shows uniform appear- 
ceramic tunel element would he ot in- 
terest to the chemical engineer ance due to mpertections 
averaged less than 4 per cent 


The fuel subassembly for Borax IV 
consists of six tube plates (8 tubes/ 
tube-plate) spot welded into an assem- 
bls ( see Figur y The fuel 


charge consists of 24-1n. aluminum 


The pressing mixture for the Borax 
element consi ted ol 93 w/o 
ThO. and 6.59 w QO, ot YOU 
enrichment ill o 25 esh After 
ball milling for 3 hr., the powder is 


dampened and forced through a 16 
nickel alloy (1 w/o Ni in 2S alumi 


hi creen to torm gt inule vhich 

lried t f flowing powder at "Um) of urania thoria pellets lead 

( Before pre > eeketeme of bonded in place in each tube plate 

| eid | Lead bonding was performed by dip 

if i ‘ ‘ ‘jet « 


ping the loaded tube plates into molten 
lead maintained at 490-500° C. Figure 


lubricant The pellets produced at 
14.000 Ib. /saan. varied in length from 
to O ina the chametet how a cr ection bas the 
6-unit fuel plate with the 


aluminum side plate 


The to express their 


author wish 
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irradiation tests: to C. L. Hoenig, R. A 
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fabricating the ceramic material; and to 
C. C. Stone, F. D. Met ig, and D. E 
Walker for their help in loading and 
assembling the fuel plat 


Fired thoria pellets rom 6.267 to 0.270 in 
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The refining of a number of uranium ores by solvent extrac- 
tion of slurries produced by digesting the ore concentrate 
in nitric acid has been investigated and found amenable 
to producing uranium of reactor grade, with interesting 
economic possibilities. Various impurities in ores can 
greatly affect, by this process, product purity, product re- 
covery, and refinery operations. The effect of these con- 
taminants in uranium ores and concentrates from Colorado, 
Canada, and Australia have been under investigation. 
Refinery operational difficulties, also to be considered 
in scale-up, were indicated for (1) pumping and metering 
digest slurries with high solids content, (2) scale deposi- 
tion in the processing equipment, (3) corrosion from halides 
in the nitric acid digest feed and raffinate liquors, and 
(4) excess loss of solvent in the raffinate stream 


National Lead Company of Ohio 
Fernald, Ohio 


D. 8S. Arnold and B. G. Ryle 


he application of tributyl phosphate currently wi 

extraction o1 urries to refining ol the flow rate ire adjusted 
uranium ore i been investigated practically all the mipurit 
from the standpoint of the effects ot uranium enters the scrub water 
various constituents on product purity same time, The eftluent s 
product recovel ine elinery opera is recycled to the primary 
tions The theoretical aspects of the column in order to recover t 
tributvl pho phat extraction of ura contamed im it lhe oreat 
nium have been reviewed by Haly tream from the serub colur 
(2 aml Woodfield ive tate conta onl per 
reported a study of pulse-column op quantities of 1.B.P.-exts 
erational variable for the extraction phy ically entrained 
ot uranium by tributyl phosp!| ate trom Reextraction vitl dein 
essentially pure uranyl nitrate—nitri proceeds ea with essen 
acid solutions. Conclusions are based plete transier of the uran 
on small-scale batch countercurrent from the organic phase 
extraction test amd on pilot plant column 


pulse-column extraction test 


recoveries of the uranium 


The Slurry Extraction Process 
the initial ore concentrate 


[he uranium content of ore ts first 
The uranium assay of t 
converted to uranyl nitrate by digest 
ing the ore concentrate in nitric acid 
Ihe resulting mucou lurry is ad 


rusted to the desired concentration of 


uranium and nitric aci The uranium 
is then extracted as the uranyl nitrate 

ith a solution of tributvl phosphate 
in an inert kerosene diluent. By ad 
justing the feed and extractant flow 
rate through the prima extractio 
column (Figure organi 
extract stream which ipproache ITA 


nium saturation for the solvent phase 
is produced lhe uranium concentra 
tion im the raftimate ream is extreme! 
Tributy! phosphate, although selective, 
is not specific for uranium: therefore 
other elements are extracted to a small 
extent lo remove these, the organic 
stream trom the primary extractior 
column is passed through a second 


column where crubbed counter 


* Arnold and Ryle are Department Head and 
Supervisor, respectively 


Fig. 


Ihe slurrv-extraction refining 


terials tested ranged trom 0 


Slurry extraction system: solid lines, aqueous; dotted lines, organic 


EACTOR 
GRADE 
URANIUM 


by extraction of 


SLURRIES 


‘ i 
vd 
‘ thie i 
tere i ‘ ‘ | wt 
ine eration \s the 
i crea entra ot 
‘ i 
‘ ied iit 
1 


it is essential thet a knowledge of the 
eflects of various impurities on the system, and 
a prior evaluation of the extraction character 
istics of the individual low grade concentrate im 
the system be obtained before committing these 


feeds to the production plant 
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Ore impurities and Their Effects 


Without reference to any particular 
feed discussion will be 
the effects of the im 
found im 


material, thi 


concerned with 


puriti various ores and 


concentrate upon the extraction ys 


tem ce ribed and with the 


involved in processing these material 


not mally en 


The Mayor 


impuritive 


countered in low-grade uranium-bear 


ing materials can be categorized into 


three groups depending upon their ef 
] } the 


tem (2) the 


fects on physical extraction 
efciency of the ex 
traction proce ind (3) the purity ot 
the product 


SCALE-BUILDERS AND CORROSIVE AGENTS 


impuritie affect the 

il extraction j cal 
ayent and those pro 
corrosiot othe 
sulfate 


ind plate 


exce ive 


Calcium tends 


wall 


the extraction column 


acid medium 
to deposit on the 
ind hence would 
nece itate utdown tor 


cleaning \ 


ould result 


oper ithonal 
continuou cale build up 
in changes in the column 


characteristt and a reduction in ex 


efficiency In extreme cases 
pipe 


econd depo ition 


traction 


‘ ile depo ition may extend to 


lines and pump \ 


iheate has been noted 
1 thre proce tit 


When thi 


build-up proceed 


ol ome con 


ceontrate occur ale 


rapidly and necessi 


tates more frequent cleaning 


cle ind chlorides in the pre 


nitric acid preset a seriou 


corrosion problem in the digestion 


equipment and in the raftimate-proc 


and nitric acid-recovery sys 


(1) 


‘ ng 


tem 


INHIBITORS 


\ number of impurities, generally 


present in the form of anions, tend 


reduce the efficiency of the extrac 
redominant among these 


When the 


concentration of these ions becomes 


oce 


re ulfate and pho phate 


too ( they preferentially associate 
the j mce uranyl ultate 


ind pho 


| jhate are not extracted by tri 


the eth ene ol thie 
reduced 
incl lot il 
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f uranium throug! 
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URANIUM CONTAMINANTS 


major group of impurite 
iffect 
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vhich directly 
final | 


are carried through the 


of those 


the purity of the uran 


product. These 


refining proce either by coextraction 


with the uranium or by 


physi al en 


trainment can be ivided into 


four subgroup Qt primary impor 


tance are the elements of high cro 


ection for thermal neutrot These 


elements therefore must be held to an 


ihsolute minimum in the final reactor 


boron 


include 


earth 


fuel element Ih 


cadmium, the rare lithium 


4 second subgroup includes sulfur, 


phosphoru carbor 
fluorine all of whi 


tructure of the uraniu 


large 


pec ial aftin 


there 1s a 
which have a 


group 


for tributyl phosphate and its 


ydrolysis products and which tollow 


the uranium through t! ction 


tem They are genet the ale 
ments wh possess hig yxidation 


idium, thorium, 


Chromium, vat 


zirconium, cerium, molybdenum, lead, 


ruthenium, palladium, zinc, tin, and 
fall in this category 
final subgroup mposed oft 


silicon 
The 


those elements 


fluoride molybdenut inadium, 


rutheniun ind 


COMBINATIONS 


In the preceding 


tect of each impurity been treated 


independently of the Combina 


thon certain material 


ly some 


certain | 7 combine 


to torm ron which in 


themsel ve are t raction inhib 


or ire «tracted 


iddition. the effects of these im 


puritie are vdditive heretore it 


a prel mary evalua 


een that 


xtractior cteristics 


the « 


ich new low-grade ore concentrate 


iluated in the laboratory and 


t le 


before bet appro ed tor 


pilot plant 


produ tion proce ng 


Refinery Operational Difficulties — 


Refinery operational difficulties may 


be encountered in proce in feed lur 


rie of low-vrade concentrate As the 
material 
the 


idues 


uranium assay of the feed 


decrease there is an merease in 
oluble re 


lhe 


would increase 


mcidu 
feed 
olid 


pumping 


mnount of mitre 


present the lurry pres 
the 


metering 


ence of these 
difficulty in and 
the 
thre rattinate 
through the 
iderable 


may occur 


slurries to the column and 
the 


proce ing area 


feed 


from column and 


rathinate 
ind \ ilve 


Co pump erosion 


nece itating trequent re 
reduce 


ble nad 


is de 


replacement lo 


ditheulties to a minimum 
vith high-assay concentrate 
ere pos ible 
olvent in the 
tuched also 


olubilitv. of the 


rathnate 


tream must be The loss 


lue to the organ 


extractant im the aqueou vaste stream 


rust he recepte | ince recovery ot 


this material is not economically fea 


llowever, phy ical entrainment 


ilso occurs especially at hieh column 


throughputs and when feed slurries 
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solid content are processed 


} 


with high 
lo reduce this lo ti minimum, t 


raflinate stream may vasl vith 


kerosene to recovet tributyl phos 
phate 
The 


puritie mn 


behavior of these various im 
the 


surveyed experimentally in 


system ha 
the 


extraction 
been 
laboratory and pilot plant with various 
low-grade uranium concentrates. As 
a result of thi type of 
it is ible (1) to establish a 


maximum tolerable 


investigation 


pos tenta 


tive concentrator 


for each of a number of these ele 


ments, and (2) to establish optimun 


process conditions for the refinery op 
eration. It is evident that since there 
is an almost unlimited number of com 


ible, the 


specification on the feed materials must 


hbinations of impurities po 
he reviewed and modified as new cor 
centrates are received and evaluated 
In the 


uranium 


primary extraction step the 


saturation in the organ 


product stream must be maintained as 


high as possible withont uranium losses 


occurring in the raffinate stream. Thi 
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other than 
Although 
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reduce ements 
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by rubbing 
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found that 
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luct 


with cold water, it has been 
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purity. Passing the aqueous pt 


stream from the reextraction column 


through suitable poli hing filters re 
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wluct 


oduct 
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olids 


purit 


further increases pre 


that pl 
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It 3 essent 
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Fig. 3. Recovery facility, main floor. 


Solutions derived from equipment cleaning at the Gaseous 
Diffusion Plant contain isotopically enriched uranium. The 
facility for recovering this uranium, processing it to an 
oxide, fluorinating the oxide to uranium hexafluoride is 
reviewed. Attention is given to design criteria which 
provide for nuclear safety. 


R. J. Clouse, J. Dykstra 


Union Carbide Nuclear Company 


and B.H Th am pson Ook Ridge, Tennessee * 

he uraniut recover! tacility at the ed geomett ol critica i 
To Ridge Gaseous Diffusion Plant cen developed 
by extraction methods removes and lhe ba contiguration 
purifie the uramum contained in geometry are shown in Figuw 
aqueou Vast uccet te] the In, pipe (Z tie 
th uraniur proce 3) the Rew phere 
and reactec th Muorin uraniun bhese cont uration 
hexafluoride, w h, as a final product | frequently im ce napy 
is relied to the gaseou Husion ca buxat ple ire pre enites nl 
cade at the point of it 1 otopi ince equipment iten 
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Proce equipment in gaseous diffu ile on ! olated, there 
sion service | ubjected to continual be interaction principle 
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Whenever thi equipment removed ten \ general il 
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These recovery operations are ac 


complished in two separate systems 


1. The Mixer-Settler system extracts 
uranium trom equipment cleaning 
solution at a high flow rate, so that 
this solution can be promptly reused 
[he uranium concentration of the 
tripped solution is not required to 
meet discard pecihications 

2. The General Recovery ystem 1s 
designed to remove ramnum so 
thoroughly that the rathnate miay 


be discarded 


Mixer-Settler System 
Phis continuous process (Figure 5) 
eniploys two parallel vertical mixer 


de iwned to mix and extract uranyl 


nitrate trom mtric acid cleaning olu 
tion vith an organi solvent I he 
average teed rates are 100 wgal./hr 


acid solution and 26 yval./hr. organi 

Typical recycled nitric acid cleaning 
olution contains 0.3 to 2.0 g. | /\liter 
with a pil of 0.1 to O4 and a sp. gt 
of 1.3 to 14 lhe relatively high 
peciice gravity required for phase 
eparation is obtamed by the addi 
tion of aluminum nitrate. The alumi 
num nitrate also serves as a fluoride 
complexing agent to reduce corrosion 
of stamaile teel equipment. A normal 
organi olvent analysis would show 
20°) tributyl phosphate and 8007 var 
ol mixture having a sp. gr. of O83 

lhe acid-solvent mixture flows by 
xravity to parallel horizontal 


settler vhere thre pliase eparate 


Fig. 10 


stripper columns 


Agitator mixed extraction and 
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density difference. The raffinate from 
the settlers contains approximately 
20 p.p.m. U and is returned to the 
equipment cleaning facility for reuse. 

Ihe uranium-bearing solvent and 
water are pumped countercurrent 
through a pulse-agitated stripper col- 
umn, 3 in. by 27 ft. In this step the 
uranyl nitrate is transferred from the 
organic to the aqueous phase. The 
uranyl nitrate solution is concentrated 
then to 1.35 to 1.45 sp. gr., drum 
dried to dry uranyl nitrate hexa- 
hydrate, and converted to UO, and 
UO, in a caleiner. 

Typical operation data from the 
nixer-settler are presented in Table 1 

\ photograph of the mixer-settler 
system is shown in Figure 6. 


General Recovery System 


This system (Figure 7) consists of 
two parallel lines with a total capacity 
of 10 Ib. U/hr. Each line includes 
a preevaporator, an extraction column 
a stripping column, a postevaporator 
a drum dryer, and a calciner, all inter 
connected to form a continuous ura 
nium recovery unit. ach line is de 
igned to extract uranyl nitrate from 
nitric acid waste solution having wide 
range of uranium content, impurits 
concentrations, and specific gravities 

[he preevaporators are designed to 
increase the uranium concentrations of 
the extraction column feed solution 


A mixer agitated-type extraction col- 
umn extracts the uranyl nitrate by 
countercurrent flow from the waste 
solution to meet the uranium discard 
specification. ‘The contaminated or- 
ganic from the extraction column flows 
by gravity to a mixer agitated-type 
countercurrent stripper column where 
the mass transfer of uranyl nitrate 
from the organic to the aqueous phase 
is effected. Uranyl nitrate from the 
stripper column is pumped to the post- 
evaporators, where it is concentrated 
to a sp. gr. of from 1.35 to 1.45. The 
evaporator product is fed to a drum 
dryer to produce dry uranyl] nitrate 
hexahydrate. This dry material is 
gravity fed to a calciner for thermal 
decomposition to UO, and 


Details of Process Equipment 
EVAPORATORS 

The steam-heated pre- and post- 
evaporators (Figure &) are designed 
to meet the criteria as given in 
Table A (page 69-F ) 


EXTRACTION COLUMN 


The extraction column (Figure 9) 
is a mixer-agitated type countercurrent 
column, designed to effect the mass 
transfer of uranium from the nitric 
acid waste solution to the organic, with 
a solvent to acid feed ratio of approxi- 
mately 1:1. This column is 19 ft. 7 in. 
tall and of 5 in. diam. The column is 


Uranium 


concentration Mixer feed 
Acidity of feed solution 
(pH) (p.p.m.) (gal./hr.) 


0.3 1210 84 
0.3 1090 86 
0.2 890 72 
0.2 850 110 
0.3 880 114 
0.2 890 68 
0.2 630 94 


0.1 92 


0.2 72 
0.3 1010 120 
0.2 1180 78 
0.2 1720 82 
0.2 1130 92 
0.2 890 110 
0.4 330 106 


0.2 990 94 


0.4 1170 106 
0.1 1000 130 
0.2 1230 112 
0.2 1770 110 
0.4 910 130 
0.4 1030 140 
0.3 670 100 
0.2 880 92 


106 
100.08 


04 1010 


1012 


* Efficiency 100 | 1 


Table 1.—Mixer-Settler Operation Data 


uranium concentration of stripped solution 


uranium concentration of feed solution 


Stripped 
Organic solution Efficiency * 
(gal./hr.) (p.p.m. U) (%) 


26 


26 20.0 98.16 
26 15.0 98.31 
26 60.0 92.94 
26 70.0 92.04 
26 80.0 91.01 
26 7.0 99.99 


26 
26 


26 25.0 97.52 
26 10.0 99.15 
26 1.0 99.94 
26 35.0 96.90 
26 8.0 99.10 
26 70 97.87 


26 


26 20.0 98.00 
26 6.0 99.51 
26 20.0 98.87 
26 20.0 97.80 
26 15.0 98.54 
26 5.0 99.25 
26 5.0 99.43 


—V7" 
| " 
|| | = 30.0 96.96 
dl 2% 40 99.65 
m4 \d Avg. 0.25 26 19.66 97.99 
q 


Fig. 1. Basic configurations. 


Fig. 2. Design application of configurations 
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Fig. 5. Mixer-settler system 
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Fig. 7. General recovery system 


ee 
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| 
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Fig. 9. Extraction and stripper columns 


Va 
| 
Fig. 6. Mixer-settler extraction system 
| 
‘ 
2) 
= 
Fig. 8. Evaporators. 
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Fig. 11. 


Drum dryer and calciner. 


Pack Bulb 
Uranium density density Water Nitrate 
(%) tt (%) (%) 


1954) 149.63 
190 46 6428 012 
760 162 94 006 000 
128 40 87 40 2.10 oo! 
800 199 78 13422 006 016 
798 17793 068 
7968 2146.00 14671 000 004 
71 10176 568! os! 02 
220 14109 004 
71 79.17 107 38 000 032 
ne 16169 9677 0.00 0.20 
629 12798 78 0.00 75 


156 57 e665 0.06 oss 


constructed of Pyrex pipe to facilitate 
operational control ettling zone 

fabricated from 24-in, lengths of 5-in 
stainless steel pipe, are installed at the 
top and bottom of the ela column 
to ellect pha e separation 

The interior components of the col 


unin are machined to close tolerances 


They consist of a shaft with agitators, 


and vertical and horizontal bafile as 


semblies A S¢-in. shaft, 20 ft. in 
length, is fitted with forty-eieht flat 
bladed mixers on 4-in. center I hie 
baffle assembly ineludes four vertical 


bafiles at 90-degree intervals around 
the inner circumference of the column 
and fifty-two circular horizontal baffles 
The agitator assembly and the baffle 
assembly together form forty-eight 
vertically stacked stages, each stage 
consisting of two horizontal baffles and 
a centered mixer 
lwo immersed air bubblers, posi 
tioned above and below the interface 
automatically control the interface level 
by differential pressures 

\ height equivalent to a theoretical 
stage value of 6 in. has been deter 
mined. This value depends upon nor 
mality and impurity concentrations of 
the teed solution, the solvent to aque- 
ous teed ratios, and the agitator speed 


Teble 2.—Typical Oxide Characteristics 


Spectregraphic analysis (ot % 


al Ce Ce 
os 020 
020 02 010 os 010 
020 os 00s 03 010 
050 10 020 03 0.20 00s 
0.10 02 020 10 020 
6.10 20 020 os 0.20 
2.00 os 001 01 002 
03 0.02 03 002 
50 0.02 0! 002 
100 10 002 10 002 
06 0.14 10 002 
100 20 0.02 10 0.02 


STRIPPER COLUMN 


Che stripper and extraction columns 
(Figure 10) are of identical design 
[his column effects the iss transfer 
of uranyl nitrate from the organic to 


the water phase with a solvent to watet 


ot 


teed 


DRUM DRYER 


\ steam-heated, pan-doctored drum 


dryer is used to produce dry uranyl 


Fig. 13. Detail of oxide fluorination system 


‘ 


Steve analyses 
U.S. Stenderd Sieve No 


os 1670 2470 4 2440 
10 000 22 08 77.81 
10 000 0.10 990 970 10 
03 01 002 004 144 98 90 
10 010 1100 34 60 5440 
19 170 17.50 23.70 $7 10 
03 3.20 12.40 29.20 55 20 

4% 750 10.30 77% 
06 7.20 21.00 26.00 4590 
10 000 090 28.90 70 20 
10 040 400 31.80 6400 


nitrate hexahydrate from solutions con 


centrated by the postevaporator. The 


drum, 12 in. long and 6 in. diam.. is 


rotated by a variable speed drive for 


the selective control of retention time 


Pypi il operating conditions are as 
follow 

Product rate 4.05 

Steam pressure 24 Ib./sq.in.gauge 

Drum speed 9 rev./min 


Feed concentration 0 g/liter 


FLUORINE 
FLOW MOKCATING 
eR 
20 25 


Me, On, fe, & 
‘ 


iif 


OPP ERENTIAL PRESSURE NO ATOR 


TEMPE RAT URE 
CONTROLLER 
manet 1200°F 
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20 9.02 10 0.00 0.06 ? 38 2 +6 
: 
! 
weore ANS 
| 
| 
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Preevaporator Postevaporator 
Feed rate Ib. /hr 200 174 
Vaporization rate |b./hr 263 150 
Feed temperature 70° F 70° F 
Product properties 
Boiling point 225° F 238° F 
Specific gravity 1.283 1.41 
0.83 centipoise 0.50 centipoise 
oat 225° F ot 238° F 
Design temperature difference between boil- 
ing solution and heating medium 60° F. 60° F 
Heat load 8.t.u./hr 299,000 173,000 
atmospheric atmospheric 


Operating pressure 


the 


Both types of evaporators employ automatic density instrumentation which controls 


product withdrawal at a selected specific gravity. 


CALCINER PROCESS 

The drum dryer product is ted to an Batch processing ot thi oxide to 
indirect fired rotary kiln calciner, 7 ft uranium hexafluoride consists of three 
long by 6 in, diam. (Figure 11), which operations as shown in Figure 13: (1) 
thermally decomposes it to UO, and = drying, (2) fluorinating, and (3) con 
U,0,. The calciner capacity 50,000 densing 


ture 
0-16 rev 
a slope changer permit control of re 


tention 


3.tu./hi 


feed material 1 
900" F., 
dry air purge, in a screw 
Moisture im 
ethcrency 


uranyl fluo 


\ 13-Ib charge o! 
dried for 6 hr. at 


&-cu.it. 


a controlled tempera 
range of 1,300 to 2,000° F \ 


min. variable speed drive and 


with 
with an 


type dryer removal 
fluorination reduce 


and eliminate 


time proves 


lypical product from this unit when — corrosion, 


operated at 1,400 FF. with a feed rate ride plugs The drv oxide fed di 
of &.2 lb./hr. and a retention time ot rectly to a screw-type reactor and | 
30 min. has a bulk density of 95 Ib treated at 1.050° F. with 98°, fluorine 
cu. ft, a nitrate concentration less at a maximum flow of 9 cu. ft./hr. at 
than 1%, and a water content less 0.5 Ib./sq. in. gauge. The fluorine flow 
than 0.5% is regulated by means of a differentia 
pressure instrument employing an or 
Oxide Fluorination System Gce restriction The following exo 
The oxide fluorination system (Fig thermic reaction occur th a 95! 

ure 12) cor ts of three parallel pro vield 
duction lines capable of producing 4 
Ib. uranium hexafluoride/hr. by direct lO +30 
fluorination of UO, and U,O Typ + 3,370 B.t.u./Ib. | 
ical phy ical and chemical analvsis ot 
the oxide processed in this unit are U,0, + 9F, 7 SUF, +40, 

3480 B.t.u./ib. 


Dryer and reactor detail 


‘“ 
Th 
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URANIUM 


+++ 
RECOVERY 
\iter a retention time 
the residual asl removed and 
weighed to tain a uranium material 
silanes Lhe reactor outlet ises, ura 
1 hexafluoride, fluorine, oxygen 
umd 1 rogen are p xml to a series of 
ut hilled xluct evilinder where 
uranium ifl rice ollected 
i 1 Son lhe waste in contain 
’ less than | py uranium, are 
ented to the atmosphere 


EQUIPMENT DETAILS 


Dryer and Oxide Fivorination Reactor 


teel cdrvet 


he crew -type 
nd the Monel reactor (Figure 14) 
ire dentical desigt Both the dryer 
en r are fabricated trom five 
foot lengt! ota chedule 40 seam 
le pipe seu pitch cut flight 
rew upported at each end vith a 
packing box, conve ind agitates the 
powder The oxide retention time 1 
controlled arvinne the re peed 
il ul tin the reactor lk pee 
hve eactor at ! er are ei 
electric turnace it 1 capacity of 
6.5 


s 

Teble 8.—Oxide Fluorination Cost 

$/lb. of uranium 
Direct labor $2.16 
Maintenance labor 2.49 
Fluorine 2.99 
All other materials 2.22 
Total cost $7.86 
Condensing System 

tem con 


lhe condensing 
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Fig. 2. Volatility fuel cycle for natural 
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Fig. 3. Volatility fuel cycle for enriched 
vranium-rirconium fuel. 


New processes promise more economic 


FISSION PRODUCT REMOVAL 


S. Lawroski and W. A. Rodger | Argonne National Laboratey, Lemont, Illinois 


|’ the consumption of nuclear fuel 
in a reactor core or in the produc 
tion of ne nuclear fuels by transmu 
blanket, the 


tatus otf 


tation in a reactor core or 
operation under the pre ent 


reactor technology is normally inter 
alter small 


the ce re reaction can take place 


rupted only a fraction of 


whether it be fission or transmutation 


result everal « these 


con plete operation ! a reactor ind 


ntervening recover purification 


operation ire i to obtan 
vhat would corre pond to the complete 
utilization of fi ionable or fertile cor 
tituent 
Reactor 


fuel materials have to be 


reprocessed for one more of the 
ollowing reason to add fission 
able 
transier and 


olid 


owing to the destruction f the 


material, (2) to restore the heat 
tructural properties of 
deteriorate 
lattice 
(3) to 


fuel elements which 


tructure by the fission proce 


recover bred fi ionable material 


Because the eparation cycle must 
be repeated, it must be capable of higl 


cycle lhe 


accomplish thi vith 


vields and low 
hould 


ol 


cost per 
proce 


hold up to 


avoid excessive and hence costly in- 


ventories ot fissionable material. Sines 


some of the metals often included as 
Cladding or diluents in fuel fabrication 
it would ob 


rable to have thy 


ire appres iably expersive 


viously be ce 


‘ ilso recover these mater il 


economic manner, The required deere: 


of purification of fissionable and fertile 


materials from fission products 


ubstantial 
thre case ot 


may 


vary over a range. For 


xample in homoveneou 


reactor or those hete rogeneous ren 


tor where remote refabrication may 


he prac ticable. it generally concede | 
that removal of important fi 


ihout 10 


on prod 


ucts by a factor of would 


On the other hand, when it j 
handle the 


for retabrication 


sulhice 
directly 
the re 
Irom fissior 


necessary to fuel 
purpose 
quired decontamination 
products may be as much as 107 fold 
or more 
Since fissionable materials are ex 


kept 


Recoveries ol 


pensive, product losses must be 
a low a pos ible 
than 95% are and 


obtained 


greater required 
or 


The more cycles that are required to 


better are usually 
obtain complete utilization of the fuel 
must be the loss if an eco 


to result 


the lower 


nomic evele is 
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soth the chemical and physical fea 
tures Ol a processing s heme are pro- 
affected by the 
in luding the clad 
and the geometry of the fuel 
eparate 


broad 


foundly character of 


the fuel alloying 
materials 
itself 
the valuable 


Since it is necessary to 


material from the 
spectrum of fission product elements 
and often 
well, the 


come 


from alloying elements as 


chemistry of selected proc 


complex 
The complexity of the fuel cycle can 
used 


illustrated by pro 


Some possible ication on 
this 


of current ce velopme nt work 


will be discussed in the light 


Present Fuel Cycle 


Figure 1 illustrates the fuel cycle 


tor a heterogeneous rea tor employing 


nt extraction Discharged alumi 


nen clad itural uranium fuel 


elements are first cooled, declad chemi 


ill dissolved in nitric acid, and 


olvent-extraction 


dec on 


put througl 
hi 


uranium ind 


ited! 


is aqueou 


eparates 
plutonium 
olutions. Each of these 
converted to 
The 
and re 
to other 


pro 


product solutions must be 


metal through a serie ot steps 


metal is in turn refabricated 
turned to the reacto r put 
uses. At various stages of the 


solutions are formed as indi 
This result 
although it meet 


well, le it least 


waste 
cated ina lengthy process 
which product spe 
etheations some 


room for improvement in the area of 
economics 

Existing equipment tor this proces 
steel Use of 


is made of stainless 


existing facilities i 
therefore to those 
with the system 


steel. As 


higher and 


unmodified 
fuels com 


nitri 


limited 
patible 
tainless reactor designers 


higher 
to add alloying 


strive for fuel in 


tegrity, the tendency is 


agents and cladding materials which 


are not directly dissolvable in nitric 


in other media which can be 
tainless teel It is one 


to handle 


acid o1 
held om 
time pos ible certain re 


ictor fuel change by the introduc 


tion of a mechanical decladding opera- 
tion or a chemical head-end ste p Sut 


in other instances, completely new 


processes and equipment must be de 
vised in order to handle new systems 

To date 
little multiple recycling of reactor fuel 


and the amount of burn-up has been 


there has been relatively 


low. The use of existing thermal re 


uf. 
Elements 
| pore Fue 
| Elements 
| 7 
Aqueous 
Alloy 
| 
ond 
| 
Ufa 
Bore Fuel 
Elements 
| 
Fabr cater Woste 
stiliatios 
We UF 
Fused 
Reactor Dissolve 
Elements 
Fabrication Woste Distal 
Fractional 
me 
Reduction 
to UF, 


actors results in the formation of soi 
Irom 


ind 


higher iso 


U236 by neutron capture on 
the Py239 
The pr 
topes 1 


product on ol 
duction of other 
low at low burn-up values 
If, however, the fuel 


highe: 
in multiple 


burn-up eithe 
passe situation be 
comes more complicated as illustrated 
in Table 1. Not only i 
adversely affected, but 


237 
) 


neutron econ 
significant 
Put**, Pu*®, 


appear in 


omy 
quantities of U237, Ny 
Pu**! and Am**! 
addition to U236, 
lhe 


will 


begin to 


presence the 


increase somewhat required 


cooling time to obtain a nearly com 
pletely decontaminated uranium prod 
uct The 
course, be added either before or afte 


additional cooling may, of 


processing, but in either case, it in 
creases the inventory costs. 

The %O-vear 


plutonium product 


Pu*** and 6,300-year 

with the 
isotope has 
give 


itoms 


through 
Fach 


high energy alpha part cle 


will carry 


whicl 


an (a, mn) reaction with fluorine 


during certain tages of the isolation 
higher neutron 
addition to 


contribution 


process to produce a 


background This is im 
their spontaneous fission 
of neutrons 

and americium iso- 


build up, their proce 


As neptunium 

chemistry 
Finally, all 
these isotopes plus most particularly 
the that 
at the alloy-addition step it becomes 
harder to get the required percentage 
of fissionable isotope into the element. 


tope 
become ot importance 


act as inert diluents 


Possible Simplification Based upon 
Volatility of Uranium Hexafivoride 


rhree alternative processes demon 
the 


some of the 


strate manner of resolution of 


chemical problems in 


troduced by alternative fuel elements 


They do not, however, get around the 
problems raised by the build-up of 
higher isotopes 

Figure 2 represents a fuel cycle in 


which the eparations proce is based 
upon the production of volatile com 
pounds of uranium and plutonium 
frac 


lhe 


without ex 


which are decontaminated by 
tional distillation or 
fuel 


tended cooling and di 


ublimation 

element is decanned 
olved in an in 
terhalogen compound producing uran 
decontami 
Plu- 


fluorine at 


ium hexafluoride which is 
nated by fractional distillation. 
tonium is removed with 
high temperature as Pulk’, and recov 
or PuF, 
since the reduction of PuF, to PuF, 
mtaminated 


be sent di- 


ered as more likely, a 
cui Te he cle 
uranium hexafluoride may 
rectly to a gaseous diffusion plant or 
reduced to UF, and thence to metal, 


resulting in a considerable saving of 


process teps process has not 


yet been completely developed, but 


portion ol t have been satista 
demonstrated | 
particular natural 
uranium element im any « of several 
clad material 

Nearly all the h ohily 


cor idered or 


enriched fuels 
centages ol 

not di 

compound 

nitric acid 

1m matrix tu 

an alternative to 
proce in which the fuel 

dissolved in a fused fluoride 

Anhydr 
olution (1 

fluorine (to take | 
UF, is decontaminated by 
tillation. With these 
the production of plutonium 1 


elevated temperature 
is used for di 
followed by 
UF,). Th 
fractional di fuel 

quential o that it recovery 
necessary. This type of pro 
ing studied on pilot plant 


ites 


Possible Simplifications Based on 
Pyrometallurgical Processes 


Figure 4° represent 


perhap the 


ultimate in po ible proce immplifica 


tion. In such processes it is envisages 
that the fuel will be taken 
reactor and melted without 
th the use of it 
melting \ 
fission products, per 


from the 
extendes 
cooling, perhaps w 
radioactive heat for 
fraction of the 
haps only half, would be removed by 
slagging The 
fuel would be recast then into its final 


and by volatilization 


form for reinsertion into the reactor 
This is, of 
statement of the problem 
ability 
remelt 
Clearly 
ind difficult problems for the re 


idealized 


a highly 
In all prob 


course, 


alloy additions and perhaps a 


operation would be required 


such a proce would pose 


new 


fabricator itt clear that 


will never 
high enough degree of de« 


tion to 


type of process produce a 


ontamina 
metallurg. 


allow contact 


Therefore, metallurgical refabrication 


processes must be extremely imple 
This probably means that it will be 
difficult to 


processe 


incorporate metallurgical 
more complicated than, say 
casting, and it will also probably re 
that the reactor «ce 


with 


quire igner be 


content relatively simple shape 
These are admittedly difficult problem 
but the degree of simplification of the 
ing 


should be noted that the development 


fuel proces evcle i obviou It 


ot some degree of remote etal uryy 
may be required anyway as burn-up 
increase 
Along 
work i 
for the handling of blanket material 


with thi 


be ny done al no on 


type of proce 


pro 
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FISSION 
PRODUCT 
REMOVAL 


Table 1.—Nuclear Reactions 
After 25% Burn-up 


Fuel. notural uranium Burn-up: 25% of U 


Neutrons thermal Basis: 100 neutrons 


NY 10° a 


sec 


42.5." FP 105.” 


potential neutrons per cycle 


vioch bred ff 


lanket n 


iterial 1 


irated from the iterial by 


‘ 


il juid metal extraction 


Conclusion 
It should 
cye le ln 
economu 
hore i 
will be 


cle 


tion 


actor 


cal enginee: 


Acknowledgment 


wish to thank M 
othe 


The authors Levenson 
for hi 


preparation ot 


constructive 


this paper 


To be presented ot 1957 Nuclear Engineering 
Philadelphia, Pa 


and Science Congress 


Volatiles Slog 


= 


Additions 


Fig. 4. Fuel cycle based on pyro 
metallurgical processing 


53, No 2) > 7) 


= 
to 
| 
6.75-day U2? 
4 728 
Np > 
Np + 0.001.n > Np” > 
oO +e + 26." 4 
+ 3.8,n > Py™ 
31 
he clear that that reactor 
whicl produce the most 
ver-all fuel cycle There 
closer depree coopera 
6 ner, metallurgist and chem: 
— 
=. & 
Elements 
Molten 


DECONTAMINATION 


of irradiated uranium by a 
FLUORIDE VOLATILITY PROCESS 


William J. Mecham, Robert C. Limatainen, 
Robert W. Kessie, and Waldemar B. Seefeldt 


Lemont, Illinois 


A series of six pilot plant runs has been made on 10 kg. 
lots of uranium to demonstrate the decontamination of 
irradiated uranium by a process based on distillation of UF. 
A rough distillation followed by a purification distillation 
gave a decontamination factor of the order of 10° for 
the uranium hexafluoride product. 


fluoride distillation pilot plant has 
A demonstrated the effectiveness of 
fractionation as a method for decon 
taminating uranium hexafluoride from 
mixed fission-product fluorides, Disso- 
lutions up to 30 Ib. U metal in liquid 
bromide trifluoride were conducted 
in a completely controllable manner. 
Uranium hexafluoride thus  pro- 
duced is decontaminated to an 
activity level well below that of old, 
natural, unirradiated uranium. A fis 
ion-product decontamination factor of 
the order of 11 is obtained by this 
proces 
Distillation processing methods can 
he applied also to enriched fuels by 
alt dissolution. Be 
cause of corrosion in the dissolver, 


means of a fused 
low carbon nickel, high nickel alloy 
and graphite have been investigated 
and found promising as materials of 
construction 

Ub’g is a particularly important com 
pound for reactor fuel processing, It 
is used as feed to the isotope separa 
trons proce It may be reduced (via 
the tetrafluoride) to metallic uranium 
without any intervening aqueous proc 
essing tep 

rly liquid is used as the fluorinat 
ing agent rather than gaseous fluorine 
ince the highly exothermic reaction 
makes the latter method difficult to 
control, Brk, dissolution is controll 
able as long as the uranium metal is 


Table 1 


gives the pertinent reactions and phys 


immersed in the liquid phase 


ical properties which form the basis of 
the volatility separations process 


In addition, declacding of the slug 
and removal of the nonvolatile-fission 
products are involved. Any number of 
process s« hemes could be used to « arry 
out these operations. The methods 
used are outlined in the flowsheet in 
Figure | 

Further discussion of the propertie 
involved as well as the 
volatility 


of fluoride 
basi features fluoride 


processes may be obtained (7,24) 


Process Steps in Pilot Plant 


In Step I the uranium slugs are 
olver. These 


reactor! 


charged to the empty di 
lugs are in aluminum cans, a 
fuel element As aluminum does not 
react with BrFy, this cladding is re- 
moved with aqueous caustic 
In Step II the BrF, 
idded. This solution may 


few per cent of and nee 


olution is 
contain a 
led 
recycled 


in general this material 


from a previous separation. The UF, 
content has the desirable effect of im 
creasing the rate ofl d solution The 
dissolution in this step is conducted at 
about 120°¢ 


about 2 atn ly 


and at a total pre ure ot 
tandard run ome 


volatile products of the reaction are 


taken overhead from the dissolver to 
maintain constant pressure and ap 
proximately constant composition in 
the «hi 


reaction rate unitorn 


olvet his tends to keep the 
throughout the 
dissolution. This material was taken 
overhead as vapor from the head of 
the (packed) dissolver column. 


In Step II] the bromine produced in 
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Argonne National Laboratory 


ing fluorine gas. This reaction goes 
smoothly and rapidly at room tem- 
perature. (The fractionation of UF¢- 
BrF, mixtures is in general simpler 
than UF,-Br, 


mixtures because of the 
low relative volatility and the high 
degree of nonideality of the latter ) 

In Step IV the dissolver solution is 
fractionated. First there is taken over- 
head a small fraction containing non- 
condensables and the bulk ot any 
highly volatile fission products. This 
ent to the scrub tower for 
waste di po al. Second the | F, BrF, 
taken overhead as charge 
Third all 
the residual bromine trifluoride is dis- 
tilled out of the dissolver for subse- 


material 1 


traction 1s 
to the purification column 


quent recycle use. The charge to the 
purification column is fractionated to 
trF;-UF, recycle cut, a UF, 
irF,-UF¢ residue 


give a 
product cut, and a 
cut for recycle. The columns are oper- 
ited with por take-off at about 3 atm 
constant pre ure 
The nonvolatile fis 
main as a drv residue in the dissolver 


ion products re 
they are removed with an aqueous 


aluminum nitrate wash 


Corrosion in Fluoride Process Solution 


Several metals may be used as ma 
terials of construction for bromine tri- 
fluoride process solutions, as described 
in a recent report (5). However, for 
the over-all proce used here, nickel 
and Monel are most satisfactory. Cor 
rosion rates obtained in the pilot plant 
are shown in Table 2 


Equipment 


The pilot plant equipment is de 
signed in accordance with the flow 
sheet (Figure 1 to handle 10 kg 
batches of uranium An 
equipment 


Figure 2. 


irradiated 


schemati i given in 


— 
| 
the dissolution is regenerated by add- 


A Monel dissolver 
is provid lor reas 
external water coolu 
the vessel wall with 

as shown in Fig 

the coils tor heating 


heating ts electrical 


pot, a conversion 1s 


Cannon Protruce 

At the top of the 
with 
receive the 


condenser 


vessel to 


16 ft. long, the 
(3019) Tests with 
indicated an H.ET 
lable are given the 
test 


with a 


dissolver as a 


throug! ilve t i 
tillation column with 
packed with nickel (0 


packing being 


n-heptane-tso 


re Its ot 


90-liter capacity 
i safety with 
lls wnded to 

pper spray metal, 

Steam 1s used in 

all other process 


still 


made on its top, 


d Packing 


1.75-in. I.D. dis- 

a %-tt section 
24 in 0.24 m.) 
olumn is a reflux 


onnection to an overhead 
distillation 


product 


\ second (purification) column unit 
consisted of a 53-liter still pot with 
electric resistance heaters bonded to the 
wall with copper spray metal. The packed 
section of this tower was 1.75 in. 1.D. and 


Helipak 
octane 
of 20 n In 
a column 


mixture, showmeg 


Fig. 2. Volatilization pilot plant equipment layout. 


oo Wehmtive di liatio tucie ot 
these mixture nave yet t 1} 
empnasis in the work ce rites wre was 
on = dissolutior and lecontaminatio 
Earlier work at Brookhave 4) ha 
show! unilar result with i con 
tinuous column ligh purity Ub, prod 
uct was obtained from UF,-Brk, mixtures 
Material account im connector with 
charging and hargi th ir 1s 
process units is by weight. Each colums 
t weigt 


overhead produ 
with the use of a 
widition there are tw 
transter weigh-tanks, used with the di 


“)-liter st ige amd 


solver Another weigh-tank serves the 
still pot 

ine wa followed by 
observing pre re drop m esther of two 
17.6 cu.ft. steel storage tanks \ mam 
told vsten permitted either of these 
two tanh to be hlled trom standard 6-Ib 
400 th viander 

Line welded except lot col 


necthons to ‘ el thermnsel ve am 


View of center cell, section through cell bank 


at 
AB. Weighs Tee 


Berween Sills 


BF, 


Add 


¥-2- 


Tonks 


Vepor Sotery 


CONTROL PANEL 


ca 


fast Chir 
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insulation 


installed (before 


3. Dissolver 


Divi 


3064, Fulton Syphor 


* Model No 


Robertshaw Fultor Controls ompany 


Model 1197, Hoke, Inc 


73—-F 


| 4 
Try Ce ) 
an H.E.T.P. of about 8 in. or an H.T.U . , Po : 
— 
hie 
ata. 
type* t} a it 
a ‘er | 4 4 P ‘ te ya 
eature ab 
*® 


ture disc on each 


emergency cooling 


process 
system 


sol ver 


pressure set point, and (4) 
still pot heaters, shutting 
case of water failure 


Metal 


Liquid submerged coup 


Unwelded Monel 
Unwelded nickel 
Welded Monel-nickel 
Unwelded Inconel 
Welded Inconel 


Vapor exposed coupons 


Unwelded Monel and nickel 
Welded Monel and nickel 
Welded Monel-nickel 
Unwelded Inconel 


Welded Inconel 


Charge 
Total still pot charge 
UF, content of charge 


Operating conditions 
Pressure 
Still pot temperature 
Column temperature 
Boil-up rate 


Reflux ratio 


Pressure drop 
Start-up time 


Column data 
Height packed section 
1D 

Packing 


64 
16.8 
27.1 
32.6 


0.236 
0.037 
0.058 
0.093 


Dissolver charge 


Solution 


(Ib.) 
182 


Run No (Ib.) 


77° 


D-2 167 
D3 22.8* 168 
8.4* 233 
0-5 5.21 200 
06 30.6* 209 


* Slugs 1.35-in. diam. 
t Slugs 1.10-in. diam. 


detector on each valve bellows, (2) 


vessel, 


Overhead during distillation 


cumulative grab sample 
amount composition 
(tb.) (wt. % UF,) 


Uranium (BrF,, BrF 
initial 


0.0 
29 
2.4 
37 5.1 
2.3 37 
46 


actuated by either temperature or net 
interlock on 


ide 
off in use 


Penetration * 
mils 


07 to 0.8 
046 to 1.0 


* 600 hr. in halogen medium (15 to 160° C.) 
25 hr. in aqueous wash and decanning medium (15 to 60° C.) 


Separation Results 


rup In addition, two spray towers were em 
(3) ployed: a process scrubber to dispose of 
the dis interhalogen vapors by hydrolysis and 


10% 
but 


potassium hydrox- 
larger unit 


itralization in 


and a similar much 


«d to scrub all ventilation air from the 
lipment area to remove halogen re 
WLM EGO 


Table 2.—Corrosion of Nickel, Monel, and Inconel in Pilot Plant Dissolver 


Comments 


Appearance: sound, no pitting 

Sound; some minute pits 

Small scattered pits 

General attack, pitting 

Attached and pitted; particularly 
the edges 


Good appearance 

Good appearance 

Good appecrance 

Severe attack; edges pitted 
Attacked and pitted; weld thinned 


Table 3.—Batch Distillation of a Uranium Hexafluoride-Bromine Pentafiluoride Mixture 


67.3 Ib. 
37 wt. % (balance Brf,) 


50 |b. /sq.in.abs. 
90° Cc. 
80° C. 
22 Ib./hr.(BrF,) 
27/1 D 
25 in. water (16-ft. column) 
4 he. 
16 ff 
1.75 in. 


Helipak 3,019 


height equiva- 


still pot lent to a 
composition theoretical plote H.T.U 
(wt. % UF,) (in.) (in.) 


37.1 
40.0 
62.9 
71.3 


Table 4.—Summary of Dissolutions 


Mole % UF, 


in sol’n 


25 
5.0 
3.0 


3.7 
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‘ 88 
8.3 64 
77 6.1 


8.0 62 


Dissolution 
time Temp. Pressure 
(hr.) Ib./sq.in.abs. 


3 125-+ 132 20 -» 45 
8 110-» 122 38 
9 120 30 
9 120 40 
8 120 -+ 140 25-+ 50 
14 120 38 


sulting from any leakage of the equip- 
Scrub tower operation has been 
described elsewhere (3) 

rhe process equipment was mounted in 
previously installed concrete shielded 
cells. All process equipment, including 
hielding walls and four personnel access 
areas for sampling (except the ventilation 
scrubber), was contained in 
a volume 10 x 36 x 40 ft. high. Instru- 
ments and controls were centralized on 
panel boards mounted on top of the cell 
tructure 


ment 


exhaust air 


Sampling ond Analysis 


Samples were taken under their own 


vapor pressure to a reservoir from 
the liquid and vapor phase of each 
vessel and from the line carrying the 
overhead vapor stream from the col 


umn head to the overhead product re- 
The liquid was returned to 
el by heat pressurizing of the 
Sample tube 
Fluorothene tubes with standard flare 


connections 


ceiver. 
the ve 


reservoir were 44 In 


Preparatory to analysis, interhalogen 


sample were hydrolyzed in 16 M 
nitric acid or water and hydrazine 
with a technique described elsewhere 
(6). 

Bromine determinations were made 
by a Volhard titration or by a nephel- 


ometric method, the method depend- 
Uranium de 


X-ray 


ing on concentration 


terminations were done by an 


Vent 


@Cane 


—— 
= —— 
tnem 
07 
27 to 28 
89 
0.3 to 0.4 
0.4 
03 
58 
iy 
1 
| 
BF, BF. 
— 
UF, 
Seoln. 
1 
fino! 
= 
Pe 


spectroscopic method; fluoride by 
fluosilicic acid distillation followed by 
lead bromofluoride precipitation 


Pilot Plant Runs 

DISSOLUTION OF URANIUM SLUGS IN 
BrF,. 

ix dissolutions are sum- 
lable 4. Ina 
six slugs of uranium are 
the 
then is 
ficient to u 


Results of 


marized in run, two to 
charged to 
solution 
sul- 
ure that the slugs be cov- 


The tem- 


dissolver. The dissolver 


introduced in a quantity 


ered with liquid at all times 
lissolver then 1s raised 


small amount 


perature oi the « 
to start the reaction. A 
of water cooling is used to control the 
temperature 

The first three runs were made with 
The used 


normal 


imactive uranium lugs 


were reactor-grade uranium 
(as rolled, not heat treated) and were 
1.35 in long, unclad 


and 3 5 Ib 


in diam. and 4 in 


weighing approximately 
each 

The last three runs contained activ 
ity from irradiated normal uranium 
slug 

In run D-1, the dis 


olver was oper 


ated as a closed system, with no prod 
uct take-off during dissolution The 
charged to the dissolver initially 
contained about 7 mole % BrF.* and 


The dissolution rate 

the 

raising the temperature to 132°¢ 

D-2, the initial dissolve: 

contained 29 mole % UF, 
iently 


no additional heat 


no UFg. initial 


was slow, slowness necessitating 

In run 
solution 
The reaction rate was 


so that above 60°¢ 


was supplied. In run D-3, six slugs 
were used with a dissolver solution 
containing 24 mole % UF, 

Run D-4 was a 2-slug run similar 
to the above, but with a hot spike 
of four slices of irradiated uranium 
slugs. Run D-5 was a 2-slug run with 
irradiated uranium slugs. These were 
decanned in the dissolver with cau 


tic. The aqueous-interhalogen change 


over was accomplished without dif 


ficulty by purging and evacuating the 


heated dissolver 
Data on the overhead material col- 
olution are 


lected during di given in 


Table 5. In run D-5 no material wa 
taken overhead because the relatively 
mall amount of uranium metal wa 
not sufheient to change substantiall 
the UF, composition of the dissolves 
olution Differences in fractior ot 
material taken overhead are attri 
buted to the difference in UF, con 
centration in the dissolver 

*The “as received” purity of the Brf, 
used 


Fig. 1. Equipment schematic for fluoride volatilization process studies 
| 
— Weight Tank 
4 NH,, HF ® ~ Sampler 
(P) Pressure Gouge 
~ Differential Pressure Gouge 


Thermocouple 
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Table 1.—Process Steps 


1. Dissolution of uranium metal in liquid 


bromine trifluoride 


U 26°F, UF, -+- Br, (dissolution 
b Br, equilibrium reaction 
c. Br, + JF, 2BrF, (regeneration 


2. Fractionation of mixture 
Temp. 
correspond 
ing to vapor 


pressure of 30 


Component Ib. /sa.in. abs 
Tef, 25 
BrF +63 
UF, +75 
iF +119 
Brf +150 
NbF +264 
ZrF,, PuF, nonvolatile 
Table 5.—Overhead Collected During 
Constant Pressure Dissolutions 
Amount 
collected * Inter 
wt. % dis halogen 
solver UF, content compos 
Run No charge) (wt. %) tion 
D.2 57 29.5 
26.0 66.8 
D4 15 406 Brf,. 
06 31.1 686.0 
* Collected in dissolver column overhead 
receiver 
Table 10.—Typical Corrosion in Non- 


sparged Fused Salts at 600 C. 


Nickel and nickel 


Dimensional 


Melt condition change, mils/ day 
HF saturated 0.1046 

BrF. saturated 0530 
Helium saturated 02 


a 


Table 11.—Embrittiement Failures in HF 
Sparged Fused Salts 


Time to HF rate 
Material and failure G hr.) 
component he 
A Nickel liner 117 38 
A Nickel liner 49 29 
A Nickel liner 115 1g 
L Nickel (.050.in. wall 629 32 
L Nickel 408 52 
Monel 1,188 46 
All liners begon with 032-in. wall unlew 
indicated 


= 
| 
| | Fae | 
| 2 | 
| 
> 


Operation 


Dissolver distillation 
UF, rough cut 


Purification distillation 
UF, product cut 3.0 


Overall 48 


* Decontamination factor 


Table 7. 


Cooling time of slugs (days) 


Factors *- Run 06 


Decontamination Factors 
Total 
Total fission 
gamma product 


10° 16 ¥ 10 


10 10° 9.7 10° 
x 10° 15 10 14 ¥ 10 


activity g. UF, in charge 


activity/g. UF, in product 


Plutonium level of slugs (g./ton 


Activity level of dissolver solution 


1. Gamma (cts/min. MgU) 
2. Beta (cts/min 


Activity level of product 


Gamma (% of natural U 


Gamma df 

Beta (% of natural U 
Beta (df 

Plutonium (df.) 

Total fission product (df 
Tellurium beta (d.f.) 
lodine beta (df.) 


‘df decontamination factor 


y of D ination Factors 
Run No 


0-5 
197 
162 


activity/g. uranium hexafluoride in charge 


activity/g. uranium hexafluoride in product 


largely activity 


Table 8&.—D 


Melt 


Equipment 


Temperature 


Pressure 


Sample 


Treatment 


Input 


63 10° ets./min 
0.16 10° ets. / min 
43 10° ets. /min 
0.64 10° cts. min 


tion Data from Laboratory Scale Run 0-44 


NoF-ZrF,, equimolar, 300 g 

2-in. diam. nickel dissolver 

600 

1 atm 

irradiated Zr-U metal 

6 br. HF sparge; 45 min. BrF sparge 


Decontamination factor on overhead fractions 


HF condensate BrF -UF, condensate 


84 123 

5 ‘00 WW 
250,500 5,000 
5,000 9,100 


Table 9.—Typical Corrosion in Sparged Fused Salts 


Nickel and “L” nickel 


Component 


Liners 


Hole radii 


Plate thickness 


Graphite (Type CS, ATZ, HC, 
Liner 
Hole radii 


Plate thickness 


HLM) 


Dimensional 
change, mils/day 
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At the end of each dissolution, any 
material taken overhead was returned 
to the dissolver and fluorinated by 
sparging with fluorine gas, with the 
end point indicated by disappearance 
of the red color of free bromine 

Table 6 gives the decontamination 
factors for the two main process steps 
in the high level run D-6. Table 7 
summarize the decontamination tat 
tors for the three active runs which 
have been made in the volat lity p lot 


plant. 


Results 


In runs D-4 and 5 the counting 
of the product was hai red because 
of the low activity levels involved 
Run D-6 constitutes a stringent test 
of the proce ince because of the 
hort cooling time considerable 
amounts of tellurium and iodine were 
present 

Gamma seans on the product from 
run D-6 immediately after collection 


and a 


showed no peaks ex 
light amount of tellurium. Another 
vamma scan (frot to 2.000 kev.) 
made after 140-days cooling showed 
no peaks other than those present in 
natural uranium 

There is no evidence of a nonvolatile 
tellurium compound; tl in agree 


ment witl the obtained on 


tering 

mitaine in the 

bromine trifluoride A 

e-removal tep Is cone- 

ow ot carried 

he e operat 

mohium and ruthenium activ- 

n the recovered bromine tri 

fluoride fraction were 108 and 

3.4 10* gamma counts/(min.) (g. 
Brk,) respectively 

The bromide contamimation in the 

product has varied between OO1 to 

ibout 2 wt. %. The preduct fraction 

from run D-6 cor ned 0.6 wt. &% 

bromide, The required chemical purity 

voverned \ vhether the | 

product i use liffusion 


plas t or 


Application of Process to Enriched Fuels 


Distillation methw« ire ot lim ted 
the processing of natural uranium 
For example zirconium-uran- 

fuels which d ot dissolve in 
can be dissolved in a fused salt 
dium with a HF sparge at 600°C. 


UF, produced during the di olu- 


then can be « zed to UF, by a 
inating agent such as BrF,. The 
can then be given further puri- 
n bv distillation described in 

this paper \ flow- 


fused fluor 


Table 6.—Urenium Decontamination 
Total 
beto 
16410 13 
23% 10 1.3 10° 
D-4 
86 420 
10° 66 * 10 
- 
0 1.0 
10* 2 10’ 1.5 10% 
+8 2 046 ~2.5 2.0 
3 10° 10 4.8 10°t 
3 10 5 ~ 10 10* 
A 1.3 10° 
5 1.4 10° 
| 6 ; 2.3 x 10° 
: 
lal 
. 
Nb 
Ru 
Zr y 
Cs 
in metal reduction 
BrF 700 10-13 
600 38 
+ HF 600 3.2 
te 
BrF 700 359 ft 
HF 600 0.4-1.5 
BrF 700 6-12 
BrF 600 1.1.5 mie 
HF 600 
tior 
flux 
HF 600 5 Uy 
HF 600 5 
heet which combines th 


ide dissolution with purification of the volatilization is conducive to corro 


product by distillation is given in of nickel equipment. The gas phase 
Figure 4 fluorinate the ckel ind the hau 
Table 8 shows decontamination data phase dissolves the fluoride = filn 


ution 


em 


then condensed on the 1 | ts ot brittlement clude Inconel and cop than A nickel (carbon ] x 
the equipment connecting the ¢ olvet per. Copper appears to be subject to is do Monel. Data 


ind hown | able 1] 


how 


ever these f mr produ t were not to have nec ivy re The Acknowledgments 

present im this run because of a long chromuuat iW Inconel eplete it i \ onsiderable mumble the ersot 

cooling time Little entrainment oc rate f 2-3 mil aay thous this ma it Chemical Engineer 

parent metal and collect a i nstruction were done der the guidance 


Ges Entry Tube 


TO HF PURIFICATION 
E 


AND 
Mel! eve! 


FLUORINATOR Liner (heoted by 
(4) ance from 


OISSOLUTION 
TO PROOUCE 
UF, 


Liner Well 
Hele Redive 
c Piete Thickness 


WONVOLATILE FISSION 
PRODUCTS TO WASTE STORAGE 0 Piate Krome’ 
Ges Catry Tube Well Thickness 


Fig. 4. Flowsheet for processing Zr-U fuels by volatility methods; fused salt process 
Numbers in parentheses indicate order of operations 


Fig 5. Schematic of corrosion test apparatus 


Materials of Construction for Fused 
Salt Dissolver 


The amount of corrosi to be ex prel 


pected the fuser it roce wil tp] mad met ol] la eratio was 4 


be determined largely by ¢ geometry 
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souvent tion 


preparation of 
power reactor fuels 
for 


AQUEOUS PROCESSING 


The status of new methods for converting fuels fabricated 
of nitric acid insoluble metals to nitric acid solutions suitable 
for reprocessing by solvent extraction is presented. The 
Darex process uses dilute aqua regia to dissolve stainless 
steel fuels and distillation to recover HCl and HNO, in 
titanium equipment. The product feed solution is essen- 
tially free from chloride. The Zircex process uses HC! gas 
or a liquid inorganic chlorinating agent to remove selec- 
tively zirconium from jacket or core alloys at 300-400 C. 
as volatile ZrCl,. The residues are nitric acid soluble. A 
final section summarizes data on aqueous dissolution tech- 
niques for jackets or core alloys. 


Oak Ridge National Laboratory * 


Jk tvolainen and BR. E. Blanco 


2+ -U, TRPUELS 


r > 


L. SOLIO STORAGE 


HINO, HC! Aq DISTILLATE 
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Fig. 1. Dorex process. 


utilize caustic and nitric acid dis 


yee reprocessing techniques 
solution as the head-end method for 
converting aluminum-jacketed thorium 
and uranium fuels to nitrate solutions 
suitable for solvent extraction. The 
proposed use of nitric acid insoluble 
metals such a tainless steel, zircon 
ium, mobium, and silicon as construc 
tion materials has necessitated the de 
velopment ot new reproce ing meth 
ods and concepts. Under these con 
cepts the head-end steps represent a 
major development area, and in all 
likelihood a major area of capital in- 
vestment, compared to the relatively 
minor rot imple nitric acid dissolu 
tion ha played heretofore 

A number of homogeneous head-end 
reprocessing techniques, including hy 
drow hlor nation, aqua regia di olution 
oxidation, molten metal dissolution 
and electrolytic dissolution have been 
surveyed and reported (7). These pro 
esses differ from other proposed (2, 4) 
approach to power processing since 
they do not require the use of sulfuric 
or fluorides for dissolving stain- 
less steel and zirconium, respectively 
Use of mineral acids other than nitric 
in the solvent extraction system is not 
desirable since they are corrosive, de 
crease extraction efhciency, are not 
easily removed trom process streams, 
and hence imerease radioactive was 
torage costs. These disadvantages ; 
relative, of course, and may not 
‘Th case where mall amount 
ire required to remove 
jackets from fuels 

Two alternate cone epts of head-end 
processing warrant consideration l 
mechanical processing by chopping or 
dejacketing to expose core to chen 
cal dissolving media, and (2) horo 
geneous chemical processing. Homo 
geneous methods offer the advantayes 
of high-throughput, versatile equip 
ment, but have the d advantage m 
many cases of carrying the inert fuel 
structural metals through the first 
cycle of olvent extraction uch 
methods thus decreasing throughput 
ind increasing radioactive waste-stor 
age volume Only homogeneous 
methods now being developed for ap 
plication to a multipurpose solvent ex 
traction plant will be presented in 
this article 


* Messrs. Savolainen and Blanco are asso- 
ciated with the Chemical Technology Division 


Fig. 4. Zircex process: gas-phase 
hydrochlorination. 
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Derex Process 


The Darex (1) process is the name 
applied to the use of dilute aqua regia 
olving 

and 
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in Figure 1 
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containing — the 
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reed 


metal oa preparation tep 


uning chloride re 


where ren 
during the 


decompo tion 


Zr-u, Ta FUELS 


HYDROCHLORINATION | 


favorable when compared to 3 to 5 
mg./(min.)(sq.cm.) which nor- 


considered satisfactory. As a 
is not the limiting 


mally 
result, dissolution 
Darex process, 


and d 


processing rate for the 


often the ase, ssolution 


is Is 
reduc 


other 


conditior be chose to 


corrosion, heat output, or achieve 


desirable objectives 
iderable 
ide to vol itile chloride cor pour ds 


lut on re- 


decompo ition 


take the di 
actor positio 
to 22% in the case of a 15 
304 stainle 


Hcl 


place during 
such decon imounting 
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solution to 46 g./liter ol 
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Fig. 5. Zircex process 
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fuel type 
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interpreting the 
Figure 2 where the 


d olution decreases 


AQUEOUS PROCESSING 
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concentration wa le 
Caleulation ndicate that 
thie iri re a vapor t 
liquid rate ] l and a stripping 
fee istment tep olution as a volatile « it product ipor composition of 20 
aie intage of ethox hecause of the interaction LINO, Limeler these i 
i] d dissolution ot al rl con an Hic) at acidite eve leed containing 1.3 mole 
figurations in a single head-end d © nitric acid decomposition reaction 7.3 mole % HNOg, should 
olvet ystet climination ¢ re w relative to the re to an TIC) « tent of mole % 
cal proc ! hvdrogen-tree d ction at low acid concentrations It (about 30 p.p.m.) in three theoretical 
olver off ind continuous high not known as yet what tion of tage The presence of i=___—_««», rd ; 
throughput operation Its principal the gaseous chlorides can be recovered — the distillation of the hlorides by the 
disas nlage ire corrosion and the n the rectifier rmatior a the pre 
carry-through of inert metals to the Ilvdr ven has not been detected u ce of the chre nd nickel doe 
racioactive waste storage ystem. Dare olver off be ot exhibit ar nd 
Results to date indicate that titanium i decided advantage whi compa é the distillatios 
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systen ers the direct dissolution Na or Nal to 20 Tripping 
bonded fuels | disso experiment In t ise a solution 
DISSOLUTION 
the an is sO Ke, Cr, Ni, and U, and 0.6 M 
The average dissolution rate mi mall Sison to the rate of vas passed countercurrent to 15.2 M 
stainle teel rapid and varies m= metal Be; This method elimi IiNO nce apy mately 10°, of 
20 to 78 mg./(min.) (sq.ct | mechanically the « xidized under these 
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CORROSION 


Initial 1,000-hr. corrosion tests indi 
cate that titanium, Pfaudler glassed 
steel, and tantalum are satisfactory 
materials of construction for Darex. 
Corrosion rates for these materials in 
boiling 2M HCI—5M UHNOg or 
2M HCl—5M HNOsg containing 100 
g./liter of 304 stainless steel were 19, 
6, and <0.6 mil/yr., respectively. Ten 
tatively, titanium has been selected as 
the construction material 


Zircex Process 


The Zircex process (1) is the name 
given to the application of hydrochlo 
rination reactions for processing all 
type of zirconium-bearing fuels 
kuther a gas-phase or liquid-phase 
hydrochlorinating medium may be 
used, In the gas-phase reaction (Fig 
ure 4) the fuel is contacted with an- 
hydrous HCl gas at 300-600° C. to 
volatilize ZrCl, from either jacket 
metal or core alloys, The uranium or 
thorium remains as a metallic or as a 
nonvolatile chloride residue The 
chlorides can be dissolved in water, 
and the metal residue into nitric acid 
In either case the chloride in the solu 
tion would be removed by Darex dis- 
tillation, and the uranium or thorium 
recovered from the resulting nitrate 
olution by solvent extraction. In the 
liquid-phase reaction (Figure 5), a low 
melting fused coordination compound 
uch a Alt ly plus HCl 
is used as a dissolution and hydro 
chlorinating agent Ar 400° ¢ the 
melt retluxes and the volatile ZrCl, are 


removed as sublimation products. The 
melt is then distilled off and held for 
recycle The residual uranium, tho 
rum, and other nonvolatile metal 
chlorides are dissolved in’ water or 


nitric acid im preparation for solvent 
extraction 

lhe Zirees processes are mn the 
early stages of development and their 
over-all potentialities are not known 
‘They have the advantage of attacking 
all configurations of zirconium fuels 
and hence of eliminating or minimiz 
ing mechameal processing. They pre 
vent the passage of the structural zit 
commum through the solvent extraction 
ystem and consequently optimize 
throughput and minimize racioactive 
torage volume The principal disad 
vantage in the gas-phase Zircex pro 
ess is the ditheulty in dissipation of 
the large heat of reaction. The gas 
phase system seems to be particularly 
well suited to the natural or slightly 
enriched fuel where the zirconium 
content 1s low and jacket removal ts 
the principal objective. Under these 
conditions the amount of heat to be 


dissipated is at a minimum 


© CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol 


GAS-PHASE HYDROCHLORINATION 


The importance of heat 
shown in Table 1, which lists the effect 
of temperature on reaction rate and 
uranium losses during hydrochlorina- 
clad 
U-Zr alloy fuel and various uranium 


tion of a prototype Zircaloy-2 


core alloys. The reaction 
generally satisfactory and 
with temperature and alloying metal 
content, ranging from 0.79-24.0 mg./ 


(min. ) (sq.cm. ) when 


imounts of alloying metals are present 
0.13 mg. 


The rate was low, that i 
(min. ) (sq.cm,) at 400° ¢ 
containing 99.25% 


0.12% Nb, and 0.22% Mo 


The uranium loss to the 
nereases with temperature 
higher for alloys containing 


The volatile uranium loss 


in the case of Zr-U or Nb-U 
temperatures higher than 450-500 
These volatile losses are undoubtedly a 


lunction of equipment 
scale, however and 


should not be taken as exact 
eters. The effect of alloying metals on 
well 


the volatile uranium loss 
understood 


The amount of uranium 
residue, which is insoluble in boiling 


is 


8M increased with 


control 


rates 


increase 


significant 


sublimate 

and 
Mo 
than for those containing Zr or 


design 
consequently 


not 


lost 


tempera 


1s 


are 


a, 


1s 

Al 
Nb 
iS Excessive 
alloys at 


and 


param 


ture in the case of the Zitcaloy-2 pro 


totype fuel but showed no general pat- 


tern for the other alloys 


rhis loss in 
the case of zirconium fuels appears to 
be a function of the amount of zircon- 
ium oxide present and subsequent for- 


mation of a solution with uran- 
ium. Both cubic monoclinic 
forms of ZrO, have been identified in 
the insoluble residue. If these uranium 
losses prove be excessive, they 
could be recovered by treating the 
residue with carbon tetrachloride at 
350 to iorm soluble chlorides, or 


dissolution in fluoride 


for an alloy 
0.41% 


was 
some of the engineering problems asso- 


fuel 


liquid-phase 


devised reduce 


element 
step of the process with the hydro- 


is dissolved 


chlorinating agent acting 


Zircex 


LIQUID-PHASE HYDROCHLORINATION 
rhe 


process 


eliminate 


the 


control and exchange medium. 


dissolve s 


(min. ) (sq.cm. ) 


a When 


uranium 
nium 


(min 


dissolve 
aluminum 


)(Sq.cm. ) 


zirconium 
ammonium aluminum 


10) 


with 
at 


Zirconium, Zircaloy 


into 


chloride 


rate 


C. under refluxing c 


molten 


330-370 
thorium dissolves at a rate of 4.9 mg./ 


reacted 
chloride 
macdlition 


Table 1.—Effect of Temperature on the Gas-Phase Zircex Process 


(Laboratory-scale reaction with anhydrous HCI gas) 


Temperature 


Alloy 


Zircaloy-2 clad U-Zr alloy (pro 
totype fuel 


99.25% U041% 71-0.12% 


Nb-0.22% Mo 


90% U-10% Mo 


93.4% U-5.3% Zr-1.3% Nb 


97.9% U-2.1% Zr 


98% U-2% Nb 


15% U-85% Al 


* Boiling 8 M HNO,. 


( 
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C.) 


300 
330 
450 
600 
750 


400 
500 
600 


400 
500 
600 


400 
500 
600 


400 
500 
600 


400 
500 
600 


400 
500 
600 


Rate 


mg./(min 


(sq.cm.) 


2.32 
3.13 
2.97 
4.20 
10.0 

0.13 

42 
2.22 


2.96 
10.3 
24.0 


7.65 
7.33 
2.78 


1.25 
2.83 
9.55 


0.77 
0.79 
0.75 
2.14 
1.04 
3.93 


U Distribution, % of Total 


ciated with the gas-phase process. The 
first 


as a heat 
thorium, and 
ammo 
Zircaloy-2 
7.65 mg./ 

{ and 


with 


at 
the 


hydrochlorinator 
lush lh. lubl bli 
99.9 0.08 0.02 
96.3 1.35 0.05 
95.6 42 0.08 
55.5 7.73 36.8 
9.17 23.0 67.9 
97.6 2.2 0.2 
98.3 1.2 0.5 
93.2 0.3 65 
99.9 0.1 
99.4 06 
88.3 0.1 11.6 
99.9 0.1 0.01 
99.9 0.1 0.01 
99.8 0.1 0.1 
99.9 0.08 0.01 
99.7 0.26 0.01 
99.3 0.65 0.09 
98.7 1.26 0.0! 
99.5 0.48 0.04 
97.7 1.04 1.24 
69.6 1.24 29.2 
83.6 111 16.2 
27.6 0.4 72.0 


| 
= 
— 
i 
| 


zirconium tetrachloride tormed leaves 
the melt as a vapor. In this way about 
95% of the zirconium has been sepa- 
rated from the uranium fuel during the 


dissolution step 


The uranium and thorium form 
chlorides which are nonvolatile and 
dissolve in the melt. Further studies 


have shown that the ammonium alum- 


inum chloride can be distilled, leaving 


uranium and thorium chlorides as non 
About 0.2% of the 


with 67% of 


volatile residues 


uranium was volatilized 


the melt 


CORROSION 
Phe corrosion rates in mils per year 
iollowing 


500° C. in 


determined for the 
500-hr. tests at 


were 
metals in 


anhydrous HCl ga Inconel, 3.0; A 
nickel, 3.0; Hastelloyv-B, 2.5; 304L 
stainless steel, 11.0. These metals 


therefore are satisfactory construction 
materials if the hydrochlorination and 
subsequent dissolution are performed 
None of these ma 


Satistactory the same ves 


in separate vessels 
terials is 
sel is used for both operations, due to 
their high corrosion rates in chloride 
solutions. Titanium 


or chloride-nitrate 


and tantalum are unsatisfactory be 


cause of hydrogen embrittlement whicl 


occurs at 500-600° ¢ The removal of 
chloride vith a 


olution to thi 


soluble water rinse 

may be a 

problem 
Initial test 


tion tor tused 


partial 
of materials of construc 


chloride show this fused salt to be 


quite corrosive. Type 304L stainle 
steel ha i dissolution rate of 0.0] 
mg./(min.)(sq.cm.) in fused ammon 
ium aluminum chloride at 380° ¢ 
type 347 stainle teel, O.O17 1 
(min. ) (sq.cm titanium, 
(min. ) (sq.en ind tantalum, 0.61 
mg./(min.) (sq.cn at 350° ¢ \ 
vstematn earcl ha not vet heen 


made to find a suitable material of cor 


struction 


Aqueous Dejacketing Methods 


It has been reported (5) that con 


b ulfuric acid may be 


centrated 


Ile the 


ore material 1! 


these is important since 
the dejacket olution could be di 

carce f it did not dissolve stluable 
materials and consequent] ould no 
complicate the extraction or waste 
syste Initial studies have shown 


soluble in a large stoichiometric exces 


ot 14 M bortling H,SO, at rate ols 
and 38-56 mg./(min.)(sq.cm re 

spectively Considerable amounts ot 
H.S, SOx, and free sulfur are evolved 
In experiments with prototype tuel a 
28-mil Zircaloy-2 icket was d olives 
from a 0.36-in. diam. LO). core along 
with approximately (.2° of the uran 
ium. In another experiment a 4-muil 


zirconium jacket wa ren 


0.12-in. diam. 10° core wit 
a 100% stoichiometric exce of boil 
ing 1M HF. The solution was filters 
and 0.42% of the uranium was tound 
in the filtrate Apparently 


of F, to oluble Ud). occurred 


Jacket removal experiments with bo 


ing 6 M H,SO, have not been per 
formed but dissolution rates of 0.03 
and 0.008 mg./(min.) (sq.cm were 
determined on uranium metal and 10% 
Mo-90% U alloy, respectively \! 
though the above evidence is prelim 
inary and not conclusive, it is probable 
that dejacketing solutions cannot be 


plutonium 


discarded, particularly 


losses prove to be of the same magm 
tude as the uranium loss« The tinal 
decisions will await the determination 
of both the amounts of uranium arn 
plutonium lost in the aqueous dejacket 
ing step 
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Fig. 3. Vapor-liquid equilibrium in HCLHNO,H,O system (based on experimental 
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Ir Ma husett Institute Teel 
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a suitable dissolvent for zirconium — ——— 
cladding, and it is well known that 
were availa reactivity of — om 
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considerable interest in the 
mall 
plant 


here 


development ot pecialized 


fuel reprocessing particularly 


for countries where the quantities of 


fuel to be produced by the power re 


actors will not be sufficiently large for 


come to justify large 
fac:litie 


mall unit to reproes 


ome time to 
chemical processing 

a irradi 
ited uranium fuel for the removal by 
anion exchange of its plutonium con 


tent has been successfully operated at 


pilot cale 

Separation is achieved by absorbing 
Pu from an 8N LINO, solution on a 
trong base anion exchange resin, by 
washing the resin to remove uranium 
and fission products, then by eluting 
the plutonium with a low acid reducing 


Thi 


eparation, 


solution. cycle is repeated then 


to mmprove 


Historical Background 


The original work on the application 
of ion exchange techniques to nucleat 
fuel 


ing and concentrating plutonium solu 


processing was aimed at purify 


tions obtained from solvent extraction 


system: Cation exchange gave the 


highest concentrating factors but anion 
excellent 


exchange purification, 


both from many fission products and 


gave 


* Mr. Aikin is head of the Chemical Engi- 
neering Branch 


Fig. 2. View of operating panel 
of pilot plant. 


fact the 


o good 


irom iron and uranium. In 
purification of plutonium wa 
that the examined as a 


that 


method wa 


primary method of purification 


ninary laboratory test howed 


plutommum could be recovered in high 
nitric acid solution of 


vield trom a 


rradiated uranium by use of anion 


change resin. The decontamination 
lactor for both fi 
ere at least 1,000 


howe d 


ion product activity 
Thu 


promise as a 


ind uranium w 
the technique 
eparation proce 

At Chalk 


plutonium 


River a need arose for a 


imple recovery proce 


Uranium recovery could be included 


with this new proce or could be done 
continuous, single cycle 
B.P.) 
had 


long-irradiated, 


in the existing 


tributyl phosphate (1 solvent 
proved 


short 


extraction plant, which 
unsuited to 
cooled feed material \ny new proc- 
plu- 


plutonium 


es also would have to recover 


tonium from irradiated 
iluminum alloy 
[wo possibilities were recognized 
the anion ex« hange process or a con 
tinuous T.B.P 
The choice 


because of the 


process in a new plant 


between these two was not 
obviou small size of 
the plant 
cause of the existing units that could 
Thus it 
investigate the 
compare it 


being considered and be 


supplement any new process 


was decided to anion 


exchange process and to 
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ION 
EXCHANGE 


recovers 


PLUTONIUM 


from irradiated fuels 


A. M. Aikin | Atomic Energy of Canada Limited, Chalk River, Ontario, Canada * 


with the available information about 


P. proce This article report 


uch development and comparison 


Process Description 


\ simplified flowsheet of the 
Figure | 


irradiated 


proc- 
is given in The nitric 
fuel is 
fed to the anion exchange column. The 
absorbed and 


acid solution 


tetravalent plutonium 
most ot the 
pass on in the 


uranium and fission 
effluent. The 
nitric 


products 


column is washed with acid 


further uranium 
then the 


lilute solu 


solution to remove 


and fission products and 


plutonium is eluted with a 
tion of hydroxylamine. The plutonium 
not pure enough 


ough a 


from this first cycle 1 


yet, hence it is put thr econd 


cycle, the same as the first. Between 


cycles the plutonium solutior con 


centrated and the plutonium oxidized 
to the 
orator. The plutonium from the second 


tetravalent state in n evap 


concentrated in a secon 
stored. The effluent 
iit treat 


evele 1s evap 


orator and then 
are sent to storage tanks to aw 
ment and concentration 

Thus the process was simple in out 


line but, of course, there were many 


involved in each step. These 
discussed in turn, but first a 
plant is 11 


problems 
will he 
description of the pilot 
order. 


“eee re” 
he 
| 
| 


Plutonium can be separated from uranium by anion ex- 
change, as demonstrated by a pilot plant operation de- 
scribed in this article. Advantage claimed is that a small 
ion exchange unit will recover uranium at $4.80 /|b., which 
is cited as competitive with solvent extraction in larger unts. 


Pilot Plant 

The pilot plant was designed to have 
a capacity of 120 lb. U/day. Basically the 
plant was contained in a concrete block 
18 ft. * 33 ft. x 12 ft., divided into indi 
vidual cells, with each phase of the 
operation in a separate cell \ccess to 
the cells was gained through removable 
stepped plugs in the top of the concrete 
block. The operating floor was on top 


bigures 2 and 3 are two 
area 


were made of 347 


of the plant 
views of the operating 

All lines and 
ss steel and, except in a few special 
cases, the were all welded The 


valves, which were all located in a valve 


tank 
stainle 

ines 


cell at the side of the block were air 
operated from the control panel. Lapp 
*ulsateeder pumps were used, the pump 
ing heads being in a shielded cell with 
the pumps on the operating floor 


Four primary anion colums were used, 


the feed passing through two in series 
colum mounted in a special cell 
so that iny one column could be re 
moved readily, were 8 in. diam. by 36 in 
ng \ lead bottle Wa iValla into 
which the columns could be lifted thus 
providing the necessary shielding A 
column could be changed in less than 


one hour. There was only one secondary 
column provided and it was smaller, being 
4 in. X 3% in. It was removable in the 
primary columns 


were all weigh-tanks 


ame way a the 
The feed tanks 


so that it was po ible to check flow rates 
and also material balances. The evapo 
rator at the end of the first cycle was 


capable of at reduced pressure 
A deentrainment column of sintered stain- 
less steel plates was tried but these were 


operator 


badly corroded and finally disintegrated 
They were replaced with Pyrex raschig 
rings The evaporators on the final 
product were of gla in order that no 


corrosion products would contaminate the 
product 
Plutonium Absorption 

The 


plutonium 


that affected the 


were the plu 


lactor 
absorption 


main 
ind nitric acid con 
feed 
rate Ir 


tonium uranium 


centrations in the solution and 


ilso the flow 
shown the effect of nitric acid 


Figure 4 i 
‘ the 
These 


resin capacity for plutonium 

alu ire the equilibrium values ob 
tained by shaking plutonium solution 
together with the re until equi 


librium 1 reached The n 


iximun 
capacity } btained at 7.5 to 8N nitric 
u Column experiments confirmed 


thi even in the presence of up to 


IM uranium 


The effect of uraniur n solution 
was to decrease the capacity of the 
resin for plutonium Thi effect 


eemed to be twotold; the equilibrium 


capacity decreased a did the rate ol 


up-take 


of plutonium with imecreasing 


concentration I} vave a long “ex 
change band ind resulted low 
operatit capac itive 

T he pilot pl int anion ere hange 


columns were chosen to have a volume 
of 2Y liters, with a feed flow rate of 
0.75 mil./(min.)(sq.cm.) The operat 
ing capacities were expected to vary 


from one to more than 3g. l’u/liter ot 


resin, this variance depending on the 


plutonium concentrating in the teed 
olution Five hundred liter ot eed 
olution (200 ¢«. | liter) wa passed 
through two such colum in serie 
then the first column was washed and 
eluted, and the second columm became 
the first column for the next 500 liter 
of teed. When the plutommum concer 
tration in feed was low, 750 liters wa 
fed to three colums n sere In tl 
way the column capacitic vere kept 
to a maximum 

The operating capaciti obtained 


are shown in Figure 


tonium retained by the first anion ex 


change column is shown as a funetio 


of the plutonium concentration in the 


feed solution. It will be noted that for 
hort irradiated uranium where the 
plutonium concentration is low, the 
equilibrium capacity of the resin al 


1 low but it increase as the amount 


of plutonium in the solution increase 
The operating capacities obtained were 
not as high as the equilibrium capac 
ities obtained in the laboratory exper 
Thi might 


high uranium concentra 


ments inclicate that it 


the relatively 


Fig. 3. View of top of 
concrete block, showing 
scales from which weigh 
suspended 
concrete 


tonks were 
Removable 


blocks can also be seen 
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ION EXCHANGE 


exchanwe band length was 


tions the 


long and the first columm in the series 
was not saturated 

Initially the teed flow alte wa set 
at 0.75 ml./(min.) (sq.cm.). TI Wil 
gradually increased to 1.5 ml./(min 


without any sigmificant u 


reaseé plutomum lost moth 
effluent. The max um flow rate con 


mensurate with a plutomum lo 


uranium 


vill probably depend on the 


ind plutonium concentration 


swccurate data are not available 


The plutonium lost in the effluent varied 
from 0.5 to 1.2%. Indications are thot most 
of this loss was due to hexavolent plutonium 
which is not strongly absorbed at these nitric 
pretreatment of the 


nitrite 


acid concentrations. No 
feed was used but the addition of 


recommended for future operations 


WASHING OF PRIMARY COLUMNS 


Atte the al jot the pluton 
u ‘ t re 
af on | wt fectivene 
of th wt | es and 
In bigure 6 the uraniu concen 
tration 1 thre vash effluent hown 
is a tunction of the wasl me for 
three different case i 
column with 10 i rel the 
two 8-in, pilot plant colu th BN 


and ION HNO I here i flerence 
in results betwee the two n" ol 
colun 1 Th rity t be due t chan 
neling the big columl lout other 
results tend to disprove th theory 
he highes icidity removed the 


uranium a little faster than the BN 


Olumn volume (450 


e 


iq >> 
— 
plu 
| nil lume of 15 
‘ia 


Teble 1.—Analysis of Typical Plutonium 
Product from First Anion Exchange Cycle 


Plutonium 1.0 g./liter 
Uranium 1.5 g./liter 
counts/(min.) 2 geometry) 
OF, 3x 10° 
eer ¢ 
FEEO SOLUTION 
HINO, FEED 
wasn > EFFLUENT 
ONO, WASH 
SOLUTION EFFLUENT 


“> DISTILLATE 


HNO, FEEO 
WASH EFFLUENT 

Nits OW NO, WASH 
SOLUTION EFFLUENT 


> DISTILLATE 


PLUTONIUM 
PRODUCT 


Fig. 1. Outline of process 


PARAMETER EQUNIBRIUM Pu CONCENTRATION 
IN AQUEOUS PHASE 


400 


an és aN 
CONCENTRATION 


Fig. 4. Effect of HNO, concentration on pluton- 
jum absorption. Parameter: equilibrium Pu 
concentration in aqueous phase mg. ml 


3 
2 


Fig. 5. Variation of operating capacity with 
Pu concentration. U concentration—-200 g./I. 
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chosen to give adequate removal of 
the uranium. 

The effectiveness of the wash for 
removal of fission products is shown 
in Figure 7 where the beta counts on 
the wash solution, as a measure of 
fission product concentration, is 
plotted against the wash volume. It 
appears from these results that the 
fission product activity in the wash 
levels off after about 15 column vol- 
umes (~450 liters) 

The flow rate of the wash wa 
varied from 1.5 to 3.3 ml./(min.) 
(sq.cm.) without much effect on the 
wash efficiency 

In routine operation the first half of 
the wash wa ent to storage, but the 
econd half was recycled as the first 
half of the next wash. This recycling 
ived considerably on waste volumes 
ind did not reduce the efficiency of the 


wash 


ELUTION OF THE PLUTONIUM 


It appeared that the most effective 
ind consistent method of removing the 
plutonium from the resin was by re- 
duction to trivalent plutonium in low 
Elution with IN 


LINO, or lower conceyptration wa pos- 


icid condition 


ible, but results were only good with 
low cross-linked resin and varied from 
resin batch to resin batch. Thus a 
0.5M hydroxylamine nitrate solution 
was chosen as the eluting agent. To 
prevent oxidation of this solution by 
contact with the high acid wash, a one 
column volume spacer wash was 
passed through the columns before and 
after elution 

In the pilot plant the flow rate, the 
volume, and the concentration of the 
elutriant were all varied. Figure 8 
hows a typical elution curve with the 
uranium and fission products in the 
elution or product stream. The flow 
rate was varied from 0.37 to 0.75 
ml./(min.)(sq.cm.) and it can be seen 
that two-column volumes (60 liters) 
were needed to elute essentially all the 
plutonium at the highest flow rate tried 
With lower flow rates less volume was 
required to elute all the plutonium, but 
it was considered impractical from the 
operating standpoint to try to use less 
than two-column volumes 

The concentration of hydroxylamine 
nitrate was reduced gradually from 
0.5M to 0.1M without affecting the 
However, the 0.1M 
solutions were unstable and so a con 
centration of 0.15 to 0.2M was used 


rate of elution 


The uranium that remained on the 
column after the wash was readily 
eluted with the plutonium. As shown 
in Figure 8, certain fission products, 
believed to be mainly niobium were 
also eluted, although a little more 
slowly than the plutonium. 


During the elution when the hy- 
droxylamine reacts with the plutonium, 
gas is evolved. No trouble occurred 
owing to gassing on the column. This 
gassing had been thoroughly studied 
in a 4-in.. glass column, and even 
operating under the most severe con- 
ditions no pressure build-up was ob- 
served. The pilot plant columns were 
equipped for vacuum degassing be- 
tween cycle 


Secondary Cycle 


An analysis of a typical plutonium 
solution from the first cycle 1s shown 
in Table 1. There was too much 
uranium- and fission-product activity 
associated with the plutonium to give 
a satisfactory product and so another 
anion exchange cycle was used to give 
further purification 

Conditions for the second cycle 
were generally the ume as for the 
first except that, because of the low 
concentration of uranium now present 
in the solutions, the capacity of the 
resin for plutonium was much greater 
The plant was not of “eversafe” de 
sign, thus a criticality limitation of 150 
g.Pu/batch was used. In Table 2 is 
given the analysis of a typical plu 
tonium product after it had passed 
through the two cycle Ihe decon- 
tamination factors are also given 


For certain feed solutions the final product 
contained too much fission product Zr-Nb. A 
silica gel column was installed and an addi- 
tional separation factor from these fission 
products of 10 to 20 was obtained 


intercycle Treatment 


The plutonium from the first cycle 
was in the trivalent state in the 
hydroxylamine nitrate solution and it 
was necessary to oxidize it to the 
teiravalent state and to increase the 
acidity of the solution to 7.5 to 8N 
before feeding to the econd cycle 
Originally this was accomplished in 
the pilot plant by feeding the solution 
to an evaporator that contained boil 
ing 7.5N nitric acid. The plutonium 
was oxidized and the hydroxylamine 
destroyed immediately it contacted the 
hot acid. Unfortunately, a poor grade 
of stainless steel was used in part of 
the evaporator pot and this was cor 
roded by the hot acid, giving rise to 
chromium ion in the solution. This 
chromium ion catalysed the oxidation 
of the plutonium by the nitric acid to 
the hexavalent state. Hexavalent plu- 
tonium is not as readily complexed by 
nitric acid as is tetravalent material, 
and this resulted in poor absorption on 
the anion resin in the second cycle. As 
much as 20 per cent of the plutonium 
was not absorbed and had to be re 
evcled 

To avoid this oxidation to Pu¥!, a 


| 
| 
~ 
a 
300 
” 
p 150 
a 
> 
4 
/ 
@ an 
NCENTR 
40 


Phe plutonium- 
first 
cycle was passed through a cation resin 
column (Dowex 50) and the plutonium 
Pull, TI 

then eluted with 7.5N 
ind fed directly to the 


new system was tried 


from the 


hydroxylamine solutior 


was absorbed a plutonium 


was nitric acid 


solut ol econd- 


ary anion column. Good absorption 
was obtained, the plutonium losses be 
ing less than 0.1%. Gassing occurred 
from the oxidation of the plutonium on 
the cation resin column but this again 
was not a problem 
Processing of Pu-Al Alloy 

The anion exchange process pilot 
plant was used to recover plutonium 
from some experimental slugs of plu 
tonium-aluminum alloy These slugs 
had been irradiated to approximately 
50% burn-up and cooled for five 
montl Chey were dissolved in nitrix 
acid with mercury as a catalyst and 


then were fed to the anion ¢ xchange 
colum: Phe plutonium was absorbed 
and the aluminum-fission product so 
lution passed through the column and 
wa ent to waste storage After 
if WAS WA ed, the plutor um wa eluted 
with hydroxylamine solution \ cle 

contamination lactor irom fission 
product activity of about 400 was ob 
tained. The plutonium product was 
then recycled through the anion ex- 


change cycle three times with fission 
product decontamination factors of 12, 
2 and 2 to an over-all DF, of 
about 2 104 ome 
lost due to the formation of hexavalent 


plutonium was 
plutonium during intercycle oxidation 
with the use of boiling 7.5N nitric acid 


RESIN STABILITY 


One of the questions that had to be 
answered early in the development of 
the process was whether the resin 


would be sufficiently stable to chemical 


and radiation attack to have a useful 
and economically long life. “«sts made 
in the laboratory indicated tat chem 
ical attack, even with 10M nitric acid, 
would be no problem and this has been 
the pilot 
resin that has been in contact with pros 


pe 


borne out in plant, where 


ess solutions for over a vear still 


Table 2.—Analysis of Typical Plutonium 
Product from Two Cycles of 
Anion Exchange 


Uranium 1.5% of Pu 

activity 2% 10° counts; (min 
mg. Pu 2 mc./g. Pu 

Zr-Nb* 1.5 me./g. Pu 

Fe 0.3% of Pu 

OF, 2 * 10 

OF, 5 x 10° 


forms satisfactorily The published 
data of Higgins (1) was used to 
culate the effect of radiation ¢ 


) damage on 
With the use of these figures 


the resin 


an estimate of the cost of replacing 
the resin, after its capacity was re 
duced by 25%, was made; tl ndi 


cated that it would amount 


U processed or $0.33 Vu when pro 

essing irradiated Pu-Al alloy Un 
fortunately the pilot plant was not 
operated long enough to confirm these 
estimates but indis ire that the 
resin damage is no higher thar pre 
dicted 


Economics of Process 
the 


Estimates have been made of 


capital and operating cost of an anion 


exchange proce plant that couid 
handle 100 tons U/y1 rhe capital 
cost is estimated at $815,000 and the 
total proce ng cost vith J0¢ VI 
amortization at $3.10/lb or 
$4.26% /g. Pu for 2,000 Mw. day/tor 
material. These costs do not inclucte 
desheathing, dissolving, or waste di 

posing lhe waste ot course, contain 


so only a small amount of 
possible lf 
th yould be equ 
lent to $1.70/lb. U, to give a total cost 
of $4.80/lb. U after dissolving. 

For a small plant this cost is 


competitive with 


uranium and 
tor 


ve 
ige 


oncentration 1 
t gal 


uch 
solvent extraction 


However, there is one major obstacle yet to 
be overcome: namely, the ion exchange process 
does not give sufficient separation from fission 
product activity to effect a plutonium that can 
be handled conveniently. The gamma irradia 
tion associated with the plutonium product is 
too high 


Thus, further purification of the 
plutonium or remote plutonium fuel 
fabrication facilities, both of which 
would add to the cost, would have to 
be tied in with the proce The pro 
‘ might be useful for certain special 


and specific applications but certainly 


not as a versatile large-scale plant 
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Fig. 6. Removal of uranium from primary 
column by wash 


OVE TO FISSION PRODUCTS 
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Fig. 7. Removal of fission products from pri 
mary columns by wosh (8N HNO,) 


Fig. 8. Elution of primary columns 
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pilot plant generation of 


FISSION PRODUCTS 


in uranium-bismuth reactor fuel 


C.J. Raseman, H. Susskind, and C. H. Waide 


Brookhaven National Laboratory, 


Upton, New York 


Molten bismuth, containing 800 p.p.m. of natural uranium 
and small amounts of corrosion inhibitors, was circulated 
at pilot scale through the Brookhaven reactor for genera- 
tion of fission products therein. The recirculating metal 
stream was equilibrated with fused-salt mixtures and with 
helium gas to determine distribution coefficients for certain 
fission products between metal and salt and between metal 
and gas phases. Experimental results corroborated those 
previously obtained on small-scale tracer experiments and 
were favorable from an engineering standpoint. 


_ of the attractive features of the 
metal fuel reactor (L.M 
FR) under development at the Brook 
haven National Laboratory is the 
possibility of continuous fuel process 
ing for removal of fission products 
The fuel for this reactor system is a 
dilute solution of uranium in bismuth 

In the L.M.F.R. the fission product 
can be conveniently divided into three 
groups 


1. those which are volatile at the operating 
temperature of the reactor (F.P.V.‘s); 

2. those which form chlorides more stable 
than UCI, (F.P.S.‘s); and 

3. the remainder (F.P.N.‘s) 


The first two groups contain by far 
the worst reactor “poisons” and for 
this reason have received the most 
attention, as far as removal is con 
cerned, 

It is proposed to remove the F.P.V.'s 
by a simple volatilization, or degas- 
sing, proce The F.P.S.’s, on the 
other hand, would be removed by oxi 
dizing to chlorides and extracting 
with a fused-salt mixture 


The use of fused chlorides for ex 
tracting fission products from a U-Bi 
solution was first proposed by Winsche 
and studied experimentally by Bareis 
at BNL. (7, 2, 3). Wiswall showed, 
by theoretical means, that these results 
were consistent (2, 3, 15). As a result 
of processing with LiCI-KC1 salt, lithium 
moves into the bismuth stream where it 
can act as a reactor = potson Con 
sequently, a different fused-salt eutectic 
MeCl,-NaCl-KCl (58, 24, and 18% by 
weight, respectively), has been suggested 
Experiments were carried out with both 
salt systems 


The purpose of the work described 


in this paper was several fold as 


follows: 


First, to obtain metal-gas equiliprium parti 
tion coefficients for xenon, the most important 
volatile fission product from the poisoning 
standpoint; 


Second, to obtain metal-salt equilibrium par- 
tition coefficients for typical nonvolatile fission 
products; and 

Third, to obtain operating experience with, 
and to test components of, a complex, all steel, 
radioactive facility in which molten U-Bi and 
fused salts were circulated in a pilot-scale 
“loop” at the commercially practical tempera- 


ture of 500° C 


loop, which will be described 
in detail, represented the first attempt 
at handling a U-Bi fuel containing 
live fission products under conditions 
approaching those which would exist 
in a commercial plant. In general, the 
objective was to compare equilibrium 
partition coefficients obtained under 
uch condition vith those obtained 
previou ly in small-scale trace type 
experiment Phe operational perfor 
mance of the loop was evaluated in 
uch practical terms as corrosion re 
istance of container material, reliahil 
ity of measuring instrument tabilit 
of fuel composition, performance of 
components, suitability of sampling 
methods, and problems of repair and 


maintenance 


Bismuth, containing 800 p.p.m._ of 
natural uranium, was circulated through 
the loop, the U™ content of the mixture 
being limited by the gamma radiation levels 
produced in those parts of the loop which 
were external to the reactor. This U™ 
concentration gave, at steady state, 
fission-product concentrations as high as 
10° p.p.m. and radiation levels as high 
as 0.4 me. These fission-product con- 
centrations were lower than would prob 
ably be encountered in a commercial 
plant, but were still sufficiently high to 
give valuable and dependable experi 
mental data 


Description 
GENERAL 

The principal features of the loop are 
hown in the flow diagram (Figure 1). 
In operation, the bismuth flowed 
through the in-pile section, where fis 
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sion products were generated, to the 
degasser vessel for removal of the vola- 
tile fission products and then was 
pumped to the in-flow trap, contactor, 
and surge tank from which it was 
finally returned to the in-pile section 

The salt contacted the circulating 
bismuth in the upper half of the con 
tactor for the duration of an experi 
ment. ‘Thereafter, it was transferred 
to the sampling vessel and drained to 
waste tanks, 

Parts in contact with bismuth and 
fused salt were of Type 347 stainless 
steel Operation wa isothermal at 
500° C. Flow rate was approximately 
0.25 gal./min. Loop temperature was 
maintained at 500° C. throughout by 
resistance heaters. 

The loop gas system consisted of a 
purified helium supply, a high vacuum 
system, and a low vacuum system 
These were used to maintain a helium 
blanket over the bismuth and salt parts 
of the loop, to control the removal of 
volatile fission products from the de 
gasser, and to control the operation o! 
the fluid system in regard to liquid 


levels. 


Cperation 
TRIAL RUN OPERATION (out-of-pile) 


rior to the insertion of the loop in 
the Brookhaven reactor, a trial run 
is made in which all I of the 
loop were tested. During this run, the 


following procedures 


First of all, the loop was brought to 
550° « under vacuum to outgas the 
container walls. The rate of temperature 
rise was controlled to keep the pressure 
below 100 u When outgassing had 
ceased, the temperature was reduced to 
500° C. Following this, bismuth contain 
ing 25 p.p.m. magnesium and 250 p.p.m 
virconium was charged to the sump tank 
from a portable melt tank. Within the 
first hour, the pumps and flowmeters 
were operating consistently and a flow 
of O8 gal./min. was established. Num 
erous tests were made to calibrate the 
flow meters and study the relationships 
existing between pump power, flow rate, 
and liquid level 

During the trial run, the loop was 
operated under vacuum to test the con 
trol equipment and stability of flow under 
conditions to be encountered in the de 
gassing studies 

Fused LiCl-KCl eutectic salt, which 
had been pretreated with bismuth con 
taining 1,000 p.p.m. magnesium and 1,000 
p.p.m. uranium to remove hydrates and 
hydroxides, was added to the salt fill 
tank A number of contacting runs was 
subsequently made to test the operating 
characteristics of the salt system 

[he performance of the loop during 
the simulated experimental runs was, on 
the whole, entirely satisfactory The 
difficulties which did arise involved com 
ponent failures rather than basic process 
design faults. A leak developed in the 
in-pile supply pump cell which, while 
not large enough to permit bismuth to 
leak out, did permit air to enter the loop 
during operations conducted under vac 


This cell was replaced and changes 


uum 
in the pump mounting were mace Lhe 
liquid level juipment required some 
modification to provide a more rugged 
probe for measuring bismuth levels 
Difficulty with one type of salt-level 
indicator necessitated the use of alterna 
tive methods tor determining the con 
tactor salt level. Some plugging of the 
salt drain lines was observed during the 
contacting runs 

The total operating time for the trial! 


was 1,648 hours 


run 


In-Pile Operation 
PROCEDURE 


The in pile section oft the loop 
(Figure 2) was inserted into an 
experimental hole of the trook 
haven reactor, and bismuth cir 
culation was started on June 5 


rate of 0.25 gal./min 


At the conclusion of 


1955. A 
was established 
brief performance tests and 


flow 


ampling 


the reactor was brought to power and 


the build-up of activity in the loop be 
gan A ten-day « peration was allowed 
to permit the build-up of the volatile 
fissior 


products after which the experi 


mental program, consisting of metal 
gas equilibri::m studie metal-salt 
equilibrium studies, and other related 


ents was started 


exper 

Volatile fission-product distribution 
between bismuth and helium were ob 
tained by maintaining a fixed volume 


ontact with the flowing 
until equilibrium had 
Bortl 


pl i were then 


Aeron 


bismuth and the fused salts was deter 
mined by tirst contact the fi 
bismuth treat vit the It 

ufheient length of time. the eparat 
ing the phases, and sampling each on 


Other « 


tarnice nvolve variatt 


| xperiment il 


for approximately 4,700 hr. without 

cident until leakage difficulty with one 
of the electromagnetic pumps was ob 
erved Operation va continued 
however, with a careful check to detect 
any pread of alpha contamination 
until the failure of the ump tank 
heaters forced the dumping of the loop 
Ihe total in pile operating time wa 
6,446 hour The loop and relate 


PERFORMANCE 
loop and Components 


The 


during the n 


atistactor ily 
part ot the 
No. difficulty 


loop functioned 


ior experi 


was 


mental program 


t 


‘ 
FLOW 
\ 


~ 
~ 
| 


TaNe 


Fig. 1 


Flow diagram 


Loop in operation at reactor 
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The distribution of the inificant 
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experienced during the work with the 


volatile fission products until after a 


leak developed in the electromagnetic 
Whereas thi 


work 
prevent distribution 


pump prevented ex 
perimental 
it did not 
mination pressure 

At the metal-LiCl-KCl 
alt-contacting runs, partial plugging 
of the salt This 
plugging cleared up rapidly when ex 
with the MgCl,-NaCl-KCl 
tarted 
An indication of the 


loop and its 


at reduced pressure 
deter 
at po itive 
end of the 
lines was observed 
rimnent 
etitectt were 
initial cleanli 
re ot capability of 


being operated over long period ot 


time without contamination by oxygen 
is shown by the stable concentrations 


fuel stream additives (Figure 


he concentration of uranium re 
mamed at POO for better 


th il 


) 
CM) 

could have been 
midefinitely if the J-1 
condition 
mite the 
concentration 
where it re- 
toth the 
concentrations 


Phi concentration 
manitamned 
cell had not cracked, a 
oxygen to leak 
uranium 
ppm, 
shutdown 


pimp 
which 
allowed loop 
At that time, the 
decreased to 740 
mained until 
magnesium and 
also decreased after this event The con 


loop 
7irconium 


maimntamed 


centration ot 
it constant 


magnesium wa 
values of 15 ppm. and 22 
(€*20%) respectively until the 
salt-contacting experiments were started 
This is discussed in a_ later section 
The zirconium concentration remained 
stable at 205 ppm. except dur- 
ing the binary salt-contacting runs 


very satisfactorily contained the alpha 


enclosure and exhaust system 
contamination that escaped from the 
leak in the in-pile supply pump 


3,000 counts per minute were observed 


p to 


in the main enclosure at the poimt of 
Levels were down by a factor 
of nearly 1,000 this 
No buildup in activity was ob 
the 


leakage 
within a foot of 


erved out enclosure 


Sampling and Analysis 


Sampling, the improvement of 


ampling techniques, and the analysis 
of the samples constituted the major 
expenditure of effort during the oper- 


ation of the loop 


SUBSTANCES DETERMINED 


hquilibrium distributions between 


and helium were determined 


Xelss Xelss- 


alt for 


bismuth 
between bis 
Balt? ( 


Zr™, 


compared 


low 
muth and 
total 


with data 


rare earth fraction, and 


‘I he 
obtained 


were then 


in earlier experi 
ments, 


product ot 


capture by bis 

(U, Zr, Mg), 
and corrosion products (Cr, Mn, Fe, 
Ni) funetion 


of time 


concentrations ot (the 
neutron 
muth), loop additives 


were determined as a 


BISMUTH AND SALT SAMPLING 


[he bismuth stream and the salt 
were both sampled with the thief-type 


ampling method (177) 


Ihe bismuth 
mounted on the 


Stream sampler was 
surge tank. The salt 
sampler was mounted on a_ special 
sampling vessel into which the salt was 
introduced following each contacting 
run 

Samples were obtained by first insert- 
ing a sample tube into the upper air 
lock Feflon sliding seal and 
purging the air lock to remove the air and 
introduce helium lollowing this, the 
was opened and the sample 
lowered into the liquid. While the 
being lowered, helium was 
blown through it to prevent the taking of 
until time of 
sampling the 
armel the 
the ve 


through a 


ball valve 
tub 
tube wa 
a sample desired t the 

topped 
tube and 


helium flow was 


pressure between th 
el was equalized, allowing 
muth of 
The ample 


anal the vall 


ilt sample to enter the 


tube was then withds 
valve osed 

taken in the prepara 
ampling tubs These 


Cleaned mechanically and 


(,reat care wa 
tion of the metal 
carefully 
degreased with acetone. The tub were 
then outgassed at 950° ¢ 
than “ 


were 


until a vacuum 
obtamed. this 


of less was 
manner, only steel, whose surface was at 
least as clean as the loops, was introduced 
to collect samples and 

was kept at an absolute 
modification of the 
tube wa 


foreign matter 
minimum. <A 
standard sampling 
used to obtain corrosion product 
In this case, a graphite sleeve 
was placed in the sample tube and 
that the sample could not 
with the steel wall of 


arranged so 


come m contact 


the tube 


GAS SAMPLES 


The gas stream from the degasser 
was sampled by diverting the flow of 
gas through a glass canister in which 
the samples could be trapped. In non 
flow operation, where the volatile fis 
sion products were being allowed to 
build up for equilibrium distribution 


the rit pha wa ampled by 
evacuating the 


ther 


ample canister and 


collecting the sample 


DETERMINATION OF SOLUBILITY OF 
XENON EXPERIMENTAL PROCEDURE 


Considerable difficulty was experi- 
enced in devising a method to deter- 
mine the extremely low solubility of 
xenon in bismuth 


rhe following method finally gave 
consistent results. The loop was sampled 
for bismuth in the usual manner through 
the surge tank, but with clean, degassed 
carbon steel tubes. The tubes were frozen 
in liquid nitrogen between the time of 
sampling and analysis The entire tube 
and contents were dissolved then in nitric 
acid in the dissolver of the analytical 
system, and the xenon removed and 
analyzed The elapsed time between 
sampling and the initial steps in the 
analysis was critical; the shorter this 
interval, the more sensitive the data 
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All xenon present in the sample was 
removed and measured immediately. 
All the additional xenon formed from 
iodine decay in the same sample, after 
a given time interval (usually 1 hr.), 
was removed again and measured. Its 
value added to the result. 
Several additional cuts were similarly 
obtained and the build-up curves of 
Xe!33 and Xe!*® were constructed and 
build-up 


present at the 


was first 


compared with theoretical 


curves. If xenon wa 
time of sampling (that is, if its solu- 


bility in bismuth was measurable) 
then the 
the theoretical 


then 


two curves would differ from 


curve An optimum 


curve was constructed through 


experimental points and the xenon 
in the bismuth at the time of 
(that 1s, it 


determined by mean 


present 
ampling olubility) was 


ind-error 


of trial 


calculations ( Figure 


DETERMINATION OF FISSION PRODUCT 
DEPOSITION ON SOLID SURFACES 


Che concentration of fission products 


ind other element 
solid 
ples of 
(Type 347 stainle 
Mo steel, variou 
ZrN-ZrC ) 


the loop for varying lengths of 


depositing on the 
determined 
different 
steel, 244% Cr-1% 


types of graphite, 


urtace wa sam 


several materials 


and were mtroduced into 


time 


and the resultant fission-product activ 


ity measured. The samples were care 


fully cleaned ed under va 


o th it 


ind outga 


cuum at SSO” C. prior to use 


their surface was in a condition com 


parable to that in the loop 


consisted of tour 
disks, each 44-in. diam. and %q in. thick, 
suspended on a steel rod running through 
a hole in the center Ihe total area was 
1 sq.in. Steel tubes, '4-in. diam. with an 
area of 0.75 also were used. The 
graphite approximately 


long 


The steel 


samples 


sq.in 


samples were 


diam. and | nm 


Experimenta! Results 


METAL-GAS EQUILIBRIA 


Equilibrium concentrations of Xe! 


and Xe!5 in bismuth and in the helium 
tatic gas 


gas phase it 500° C. and a 


pres ure «oft 4 Ib sq.in yauve ire 
shown in Table 1. There i 
ably more scatter in the data for Xe" 
than for This 
the fact that at equilibrium there is 
sixteen times more of the latter 
Kelss 


trom the 


con ider 


may be due to 

pres 
ent. lurthermore, the deter 
mined by difference com 
Xe133-135 decay 


concentrations of 


posite curve 

Average 
and Xe!® in the bismuth 
107 and 1.6 bismuth, 
respectively, and in the gas, 1.1 * 10!” 
and 1.3 10° helium, re 
spectively. If it is that the 
solubility of xenon in bismuth follows 


Henry's law, then p = ke 


X ¢133 
were 6.6 * 


108 atoms /cc. 


atoms /cc. 
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varatively little informa 


Fig 4 


and 


tion 


at 
there 
atom 


tion is 


AVallabile on thre bality in 
bismuth McMillan (9) has calculated 
it olulniity im bismut n isis of 
theory, and Mitra a Bonilla 10) have 
determined the lubility of xenon in 
bismuth experimentally with capsule 
samples using tracer techniques. The 
work at B.N.L., then, represents the first 
data on the solubility of xenon in bis 
muth and its metal-gas equilibrium dis 
tribution in a dynami system The 


B.N.I 


solubility data compare favorably 


with the results obtained by Mitra and 
tonilla, and the extrapolated values of 
McMillan. (See Table 2.) 
METAL-SALT EQUILIBRIA 
Variation of Additives with Time 

Four binary-salt-contacting runs 
were made with contact times of 43.5 
and 47 hit ind 4.5 and 4 hr respec 
tively The wi time variation was 
chosen to determine its effect as a 
variable The fuel strear vas con 
tacted with the ternary ilt tor the 
shortest time fea n loop operation 

ibout 3 hr lhe magnesium conce 
tration was varied to note its effect on 
the partition coefficients and to com 
pare it with the laboratory data. Four 
runs were made at a magnesium con 
centration of 30 p.p.m., four at a con 


ind 


p.m 


75 


centration 


concentration 


two 


ita 


The efiects of contacting on the cor 
centrations of uraniun magnesium 
and zirconium are shown in Table 3 


nd bkigure 4 
tration 


chanp et 


at SOO vilithe it 


centration im the 
value or all te 
ig runs 


ethcient * ot 


concentration uu 


irom 22 ppa tr vith 


corre pon iil 


175 pp ind then re ined at a 
constant value tor the last twe 
Its concentration othe ilt rot 
enough to account for the | 

lhe uramum concentration im the 
metal remained constant at 740 ppm 
while its concentration m the aft 


w tor all ten ternary lt ntact 

rur \iter the initial rur th the 
MeCl,-NaCl-KCI eutectic, and tor an 
| tive Mia u 

concentration m the muth rea 

from 15 p.pan. to 30 pp lwo su 
et ive tie ul then 
raise concentration t 4 pp 

and 135 p.pam respect vely, tor 
quent salt niacting ru (ot cours 
no inaly ‘ wel nade on 
the ternary iit muxture witg t t 
high My¢ l, content bie neentra 
tion of zircomum the tmeta re 
mained constant at 205 le 
none was detected the alt (lint « 


letectability—10 p.p.m. ) 


Partition Coeffic tents 


The partition coethcients (and overt 


all eparation lactors) obtained for the 
variou elements are i expect 

favorable (Table 4). Cesium, bariun 
trontium, cerium, and the total rare 
earth fraction, whose free energies of 
lormation ot their re pective orice 
exceed that of uranium, preterent ally 
transterred to the alt phase ruthen 
is expected, remained in the 
bismuth I he partition coethcients of 


concentration in salt, p.p.m 


* partition coefficient 


concentration in bismuth, p.p.m 


Variation of the concentration of bismuth additives with time 


Compa: ison 
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measurements. The 
values are: 2x and 3 
x10". He has estimated the activity 
coefhicients of MgCl, and CeCl, in fused 


salt to be 0.073 and 0.1, respectively. 


by electrolytic cell 
respective 


With the use of the above values, 
the partition coefficient for cerium has 
been calculated and is shown as a func 
tion of Mg concentration in Figure 6 
The present results, 
along with others from previous stud 
Values 


of the partition coefficients at magne 


experimental 


ies, are shown for comparison 


135 p.p.m. fall on a line of the proper 
slope and near the calculated curve; 
that at 30 p.p.m. does not. Difficulty 
had been encountered during the first 
four ternary-salt-contacting runs (at a 
magnesium concentration of 30 p.p.m. ) 
when it was found that salt lines ap- 
peared to be partially plugged. Since 
grey matter was observed also in the 
salt samples, there may have been a 
scum floating on the bismuth-salt in- 
terface which reduced the transfer of 


fission products to the salt. In subse- 


quent runs, the foreign matter was ap- 
parently removed and the salt flowed 
freely. Several results are also pre- 
sented for the partition coefficients of 
cerium obtained with highly purified 
salt in small-scale capsule equilibration 
experiments in the absence of uranium. 
All experimental results are in fairly 
good agreement but differ somewhat 
from the values calculated from activ 
ity coefficients. As might be expected, 
the best values are obtained in small, 


glass-capsule experiments 


sium concentrations of 75 p.p.m. and 
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the circulating bismuth of 
above the I 
the tanh 


from 15 


uspen 


muth in the ga space ol 


lor ot time 


om 18 


urge period 


ranging to 75 hr. and fr 


to 112 hr 


Upon removal of the immersed sam 


respectively 


a thin layer 
them 
in O.006 inches) so 
that the 


due mainly to de 


ples from the loop, only 
ot 

(estimated at less tl 
that it 


erved activity wa 


bismuth was observed on 


may be a umed ob- 


position on the solid surface The pipe 
wall, bulk bismuth, 


imple 


ol 


ind were 


iture ¢ 


it a temper! 
tube 


Ihe 


tubes 


muth on the 
blanket va 
these 


There wa 
uspended 
ol 


temperature everal 


was mea ults showed 
perature a nig is 
ition ot 
The tube were 
a distance ot 


the 


nuth; and 


ibove 
the height ol 
space above muth was 
ron product 

the 
erted tubes 
narized in 
it half the 
wall 


not 


on the ce Liner 
the bismuth, and 
the walls 
tank 


muse han a trace on 
the surge 


of the 


n the 


Moreovet 


reached equilibrium in a tew hours. 


Samples ol pipe trom the loop which 


were in contact with bismuth for the 


total time of the loop ope! ation (6.44 


hr.), analvysi howe the ann 


the 


upon 
fission-product concentrations as 
disks. 
by the type of container material 
the results 


teel, 244% Cr-l' 


Phe deposition is unattected ; 
| 
»>Mo 
Zr( 


obtained 
teel, 
ZrN 


stainle 
graphite, and a 
(78% ZrN) 

The fissi 
preset 


samipie ol 
were similar 
odine may have 


oduct 
been muth a un 


iodide and i uch wi thrown out ol 
olution. It ha 
that the solubility of xenon m bismuth 
is extremely low and that dittuses 


Most ot this xenon 


been shown previously 


readily in bismuth 
ind only 
valls 
than 


was removed to the pas | ist 


| 
a small part depo ited on the 
e these h ke 
iodine, it that most of the 
tend dittuse to 
ilter it 


value ire miu 


to 


rapidly 


tor 


xenon will the gas 


(helium ) lor 


the walls from iodine. Good 


) wa 


ample between 


mation on 


igreement (within ob 
tained in 
the pre 
trapolated value trom the 
be luded that 


by 


an immersion 


actually ent and its ex 


analysi 
Dherefore may 
the 


ippe al 


com 


only mechanism which xenor 


on the tem walls is by decay 


irom 1odine 


Ce not formed directly trom 


only by 


ium 
but uline 


there 


Irom 


fission 


xenon. It may nierred 
the ha 
ion, that the 
teel disks ; due to d ti 


it recurso! Its low 


and 


lore, on previous di 


cu ults tor ¢ oon 


the n ol 
wtivity (con 
ition in bismuth) yields compara 

information Com the 
high 


at 500? 


accurate 
anal, it 
(130 mm 


tively it 


other h 


relatively vapor 


pressure would 
lain it 
e both the precursors of ce 


the 


presence in the gas system 
ri ind xenon re 


po 


de termine 


volatile, it 


not 


ispende 


ihized cay pl of 


oduct 
polonium for 
p 

would predict 


both 


\ 1 ure 


i 


barium de 


to it 


ercel ot 


p 
clus n part 
iv b ie, in pa 


pre 
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xenon at 
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Comparison of the partition coefficients 


vranium between 


salt soluble fission 
bismuth 


NoClLKC!) at 


No 


products 


and salt 


500 


2) 


FPS 


e 91 


| 
\ 
\ 
“> 
\ 
. 
10" (por 
in 
+ 
wTACTORS 
4 
= = 
\ 
fom 
the bi 
the ga 
lhe 
gassible 
deposit \ 

w hie the cesium found on the \ 
in the gas phase itself vola \ 
that « \ 

t \ 

\ 
in the 
Table 7 volatilized xenon, or | “ \ \ 

lhe high athnity of Ax 
11383) der, 

metal surtace ind it 
of 1.9 mm. at 500°” ¢ we 
deposition on pipe walls in HH the \ 
bismuth and gas phase \ 
less than 100% The I 
he lar 
and cesium was estimated to have de \ 
posited the op wall (Only a trace \ 7 
1 \ 
ot |’ ippeared t have dep ted or \ 
the op wa (Oi the n volatiie f \ 
Corrosion Products \ 

ion products, barium a;pcars to have : 
ley ted on the walls t the greatest The variation of the concentration \ 
extent that 1 ibout ne third a ol the corrosion pr miucts ol tainle \ 

much on the walls as in the bismuth teel with time i owt Figure 9 
tq CONCENTRATION (ps 
vhile on trace amounts of Zr, Ru, The manganese and chromium « en ‘ 

The quantity of yn products de nd 32 p.p.m, respective Zirconium 

posited on the samples presumably in the bismuth depressed the rate of ee : 


nickel dissolution in bismuth to the 
same value (4 p.p.m./10 days) as in 
a previous nonradioactive Type 347 
stainle teel loop (J2) operated iso 
thermally at 500° ¢ The concentra 
tion of iron was erratic, but appeared 
to have stabilized at 75 ppm. Thi 
value is higher than the solubility of 
iron in bismuth at 500°C. and it i 
not known whether this was due to 
suspension of particulate matter. There 
was no noticeable effect on the cor 
rosion of this steel due to radiation. A 
more definite word, however, will have 
to awaita metallographi examination 


of the in-pile section 


Conclusions 
EXPERIMENTAL RESULTS 

The analytical procedure are ce 
cribed elsewhere (73) (,00d0d avree 


ment was obtained tor the three addi 


tives; the average deviation of the 
uranium results wa +7% trom the 
mean; that for zircomum wa 


and that for mapnesium at the low con 
centration ot 20 p.p.m wa + 20% 
Condition of the experiment are 


d ln low 


Concentration of natural uranium 800 p.p.m 
Total volume of circulating bismuth 702 cu.in 


Total volume of bismuth in neutron flux 40.2 
cu.in 
Average neutron flux (allowing for about 20% 


neutron attenuation through the pipe walls, 


etc.) 6.25 10° 


neutrons 
(sq.cm.)(sec.) 


Fission cross section for U (taking into ac 


count the elevated graphite reflector tem 
perature) 430 b 


Under the above condition , the con 
centration ol the variou lission 
product nuclide were extremely low 
in the range 107? to 107° p.pam 
As a result, considerably more seatter 
in the fission-product data was ob 
erved This was especially true in 
the case of ['88 Relatively good pre 
cision, however, was obtained for the 
measurements of and yy 
bismuth. Average deviations for these 
pectively 


Ixpermental data for the tission 


were 45°), re 


product nuclide concentrations varied 
between IS and &2 ol the estunated 
values (Table 8). The total concentra 
tion of each nuclide, as indicated be 


Fig. 9. Variation of the concentration of cor 
rosion products in bismuth with time 


tore, had three distinct contributions 
(1) its concentration in the bulk 
bismuth (or blanket gas), (2) its con 
centration on the loop walls in contact 
with bismuth, and (3) its concentra- 


tion on the gas system wall 


EVALUATION OF EXPERIMENTAL DATA 


The xenon solubility in bismuth, at 
500° C. and 1 atm. (xenon), was found 
to be 7.7 X 10-7 atom Xe/atom Bi, or 
ipproximately O4 For 1% 
poisoning in an L.M.F_R the xenon 
concentration must be maintained at 
a mole fraction of 10-". This value 
corresponds to a partial pressure of 
1.3 * 10>4 atm. in the gas phase which 
hould not prove difficult to attain in 


practice Further work, however, 1 
required to determine the optimum 
conditions tor xenon removal 


The partition coethicients obtained in 
ilt contacting were extremely favor 
ible, and agreed well with previou 
laboratory data With the MgCl, 
NaCl-KCl eutectic, the partition coefh 
cients (concentration im salt, p.p.m 
concentration in metal, p.p.m.) were im 
the tollowing range U-0.03 to 0.06 
( 100 to 1,020; Ba-342 to 480; Si 
125: Ce-3.17 to 3.82: TRE-4.07 to 
7.55: Zr-0.03 to 0.14; Ru-0.9; 1-48 to 
235; Po-0.73 to 0.76. Similar result 
were obtained with the LiCl-KC1 eu 
tecti The resulting over-all epara 

tion factors are more thar ulequate lor 
engineering design purpose 

A number of fission products were 
found to transter from the bismuth 
olution to the container wall Un 

fortunately, time did not permit more 
extensive investigation of this problem 
Additional work would definitely be 
required to determine the scope of this 
problem. This is especially true in 
the case of todine and xenon, with 
their important effect on pile control 
and reactivity The fact that todine 
was observed in the gas phase and 
transferred to the fused salt, however, 
indicates the possibility of removing it 
(and consequently xenon also) from 
the U-Bi solution before it deposits on 


the walls of the core 


Mechanical Performance and Evaluation 


\ good indication of the cleanliness 
ind tightne of the loop ts the fact 
that the uranium concentration § re- 
mained stable until the pump cell 
fracture occurred There was pra 
tically no uranium on the steel wall 
ind uranium also remained predomi 


lv in the bismuth during salt con 


nant 


The majority of the e uipment u ed 


itistactory 


requiring any direct maimtenance i 
dicates the reliability of such in-pile 
looy s for chemical studies. The facts 
that ilpha contamination trom polon 


ium can be controlled when the polor 


ium is present as a dilute bismuth solu 
tion, and that repairs can be made 
without resorting to extreme measures 
show that experiments of this type are 
not unduly hazardous 

The failure of all the pump cell 
used in the loop indicates the need to 
change the cell or mounting design and 
to locate these pump on to make 
Besides 


this, no significant changes in design 


the cell readily accessible 


are believed to be nece iry in tuture 


loop ol the type ce cribed ibove 
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VOLUME REDUCTION 
of radioactive waste by 


CARRIER PRECIPITATION 


A new waste-scavenging process removes cesium-137 and 
strontium-90 on carrier precipitates, permitting the disposal 
of large volumes of wastes to ground. The demonstrated :, 
ability of metal ferrocyanides to remove Cs from aqueous oy Sea 
wastes suggests their use in a Cs recovery process 
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1.—Typical Aqueous Waste 
Composition 


Concentration 
range, moles/ 
Constituent liter 


2.5 to 8.0 

Up to 3 

4to7 

0.05 to 0.25 
Up to 0.02 

10 16100 we/mi 
1 to 100 we/mi 


near the surface of the ground must pa 
through a long (200-250 ft.) ion « 
change column to reach ground water 
and then make a several-mile journey, 
taking many years to reach the Columbia 
River where they can come in contact 
with plants or animals. Under these 
conditions, radioactive constituent of 
hort half-life ( $ years) are of little 
concern 

Among the long-lived isotopes, only 
Cs” ind r” exist in solution a low 
charged cations If radioactive wastes 
are «discharged in uch manner that 
neither Cs nor Sr” reach ground water 
m hazardous amount the ystem 5 sale 
with respect to’other long-lived nuclides 
Soil column tests have shown that, if the 


“ 


and Sr” in a high 
salt content radioactive waste low 
(< 0.1 me./ml.), three to six column 
volumes of the waste can be passed 
through the soil before either of these 
isotopes appears in the effluent in an 
amount exceeding 0.1 maximum drinking 
water concentration (M.P¢ maximum 
permissible drinking water concentra 
tion). It is a locally established objective 


that rachoactive Waste be dis 


concentration ot ¢ 


charged in such manner that the ground 
water will not be contaminated in any 
place to wreater than im any 
long-lived } years) radionuclide 


One unit at Hanford produces large 


volumes of moderately high-level 
radioactive waste. Table 1 shows con 
centration range ot con 
tituent of the waste The proce 
uses coprecipitation, followed 
by settling, to concentrate Cs'7 and 
i sludge, leaving the waste 
olutions below cribbing limit 
nomic and timimg considerations re 


quired that the proces 


(a) Be inexpensive, with cost for treatment 
and disposal less than 20 cents/gal 

(b) Use existing plant equipment 

‘ Be on operation mn which necessary 
chemicals could be added to the waste as it 
is produced, the precipitates formed to settle 
mn existing underground tanks 

(d) Have a final pH of 7.5 of greater to 
prevent corrosion, since the tanks have mild 
steel liners 

¢) Have Cs and Sr decontamination factors 
as high as 1,000 

f) Permit precipitates to settle rapidly and 
cleanly, have a small settled volume, and be 
pumpable as oa slurry 


These wastes contain ferric ion 
When alkaline, the ferric hydroxide 


and phosphate mixture which precipi- 
tates carries most of the strontium 
present, particularly if the pH is high 
(>11). However, little cesium is car- 
ried. Nickel ferrocyanide is the car- 
rier precipitate for cesium which gives 
the high decontamination factors re- 
quired; it performs satisfactorily to a 
pu of 10, and at low cost 

lable 2 shows typical Cs removal 
efficiency of nickel ferrocyanide at 
various pli. igh decontamination 
factors (>1,000), obtained at pH be 
low 10 and the abrupt decrease in 
carrying PH above 10, are apparent 

Additional strontium decontamina 
tion 1s obtainable by addition of cal 
cium or strontium nitrate to the w: 

th calcium or strontium sulfate 

phosphate precipitation believed re 
por ible Table 3 vives typical tron 
decont data obtained 
vith and without upplemental CAV 
enging Table 4 shows the depend 


ence ol trontium decontamination 


upon the pli with supplemental scav 
enging 

\ schematic flow diagram (Figure 
5) shows how the process is carried 
out in the plant. Sodium ferrocyanide 
and strontium nitrate are added to 
the acidic waste as produced. Sodium 
hydroxide and nickel sulfate are added 
continuously to the waste as it enter 
a large mixing and holdup tank \ 
continuous pu 
monitors the pH and controls the 


recorder-controller 


caustic addition rate to maintain the 
PH at about 9.5 
is not buffered in the limited operating 
Pll range (7.5 to 10), close control 


of caustic addition is required Con 


SJecause the waste 


tinuous monitoring has proved a satis 


Table 2.—Effect of pH on Nickel 
Ferrocyanide Scavenging of Cesium 
in 
supernatant 
pH liquid uc. /ml 
Before scavenging 
(range) (avg.) 
7 0.033 
0.043 
0.055 
0.10 
24.0 
34.0 


20 to 100 


factory means to obtain control of pH 
to +0.5 units routinely in the plant 

The alkaline waste is then trans- 
ferred to large underground tanks 
where the precipitates settle out. After 
settling, the supernatant liquid is 
sampled and analyzed for Cs!37, Sr®, 
and other constituents of special in- 
terest in the cribbing program. Soil 
column tests are made to determine 
adsorption of and remain 
ing in the supernatant liquid. Recom 
mendations based on these data then 
are made on the volume of the scav 
enged waste which may be discharged 
per unit area of crib 

Supernatant liquids satisfactory for 
discharge to ground are decanted with 
a floating suction pump. Since the 
sludge is also pumpable, a gamma 
sensing device which will stop the 
pump if a sharp rise in gamma ac 
tivity occurs is mounted on the dis 
charge end of the pump. Extra large 
cribs are designed to handle the large 
volumes of liquid involved in this 
process. To insure that the entire area 
of a crib is covered whenever liquid 
is discharged to it (to prevent chan 
neling of liquid in the soil), a flush 
tank similar to the flush tank on a 
toilet is installed in the line rhis 
tank alternately fills at the regular 
pumping rate and then discharges to 
the crib at a rate many times the 
pumping rate 


Future Use of Process 


So far, several million gallons of 
waste have been decontaminated suc 
cessfully by this procedure and dis 


charged to ground An over-all iving 


Table 4.—Effect of pH on Scavenging of 
Strontium by Addition of Nonradioactive 
Calcium or Strontium 


Sr™ in supernatant 
liquid, uc./ml. 


ph Inert Inert 
strontium calcium 
Before scavenging 
(range) 100 20 to 100 


0.54 
0.15 
0.09 
0.05 
0.08 


Table 3.—Comparison of Scavenging Methods Plant Experience 


pH 8 to 10 


Method 


NiFe(CN), 
Ni Fe(CN), + Ca,(PO,), ....... 
Ni,Fe(CN), Sr,(PO,). or SrSO, 


Avg. residual radioactivity in 
supernatant liquid, uc./ml 


0.057 0.82 
0.026 0.22 
0.016 0.046 
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: . ~ as ? 
No 
NO, 
PO 
Fe 
Cc," 
Sr” 
| 
ti 
7. 1.8 
0.38 
10 0.15 
0.15 


of more than $500,000 has been realized 
to date on the process It is 
pated that the process will be 
with modifications to account for local 


antici- 
used, 
und dis 


cenditions, for the treatment 


posal of several more millions of gal 


lons of waste, some yet to be produced 
ind some already produced ind stored 
he tore the process was de veloped. 
Limitations 


pointed out that the 
both 


It should be 


process has definite limitations 


as to the sites where it may be used 


and to the waste solutions for which 
[he wastes after treat 


relatively 


it is applicable 
still 
of short-lived 


ment contain large 


amounts radionuclide 
onium 


particularly ruthenium and ziré 
isotopes. Also the amounts of 
and Sr® (0.1 /ml.) left after treat 


greatly im t the 


exce ot 


ment are 
M.P.C 
and 8X 10-7 ywc./ml 
the 


for these isotopes (15 “10-4 


respec tively ) 


herefore treated waste 
sfactory for discharges 
the combination 


oil column capable 


of absorbing Cs Sr. and other long 


lived nuclides present and a long reten 


tion time in the ground water prior to 
any p ble use of the ground water 
by plants or animal 

Use of mild eel tank is settling 
basins (practiced at Hanford) limit 
the useful pH range for the process 
to from 7.5 to 10. Consequently, the 
proce s not applicable without modi 
fications to high salt solutions whereir 
the salt cation is insoluble in this pH 
range 
Other Use 

Ihe ability metal terrocvanides 
to re rachioactive 
vaste could ea be the starting 
point actual cesiu ecover 
proce H Bu vu and H 
Miller have reported at least one sucl 
proce 
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ternal sources. A flowsheet for a re 
actor system operating as a breeder in 
the Th-U*4 cycle is shown in Fig 


ure 2. The absence of external feed 


H of U2383 and the low feed rate o 


Details of this flowsheet are to be 


(Part 1) 3. Movement of Fuel Through Reactor 


The principal! ways in which fuel 
Vanson Benedict Massachusetts Institute of Technology, 
may be moved through the reactor 


and Thomas H, Pigford | Combridge, Massachusotts during irradiation are as_ follows 

batch irradiation, fuel mixed; batch 

1. Introduction f reactor parameters, so that irradiation, fuel unmixed; continuou 
cases represent three different irradiation, fuel mixed; and continu 


his article is concerned with the t ‘ 
bet i nuclear ys of operating the same reactor ous irradiation, fuel unmixee 


interrelationship Veen 
t case represents single-pa In batch irradiation of fuel, a fresh 


reactor and the processing plant ' The ti 
loading ol fuel 1 charged to the re 


prepared rel at pent operation ot the reactor the reactor 
| is ted wi ke. /da lL contaimine actor and irradiated without addition 
removal of fuel until the end of the 


which il feed j 


reclaimer 
[discussion focused on reactor 1.07% Spent fuel contaming on 
which fi rable ind] tertile mater: 0.57% Us discarded without re irradiation cycle is reached, when the 


is charye to a sinwle region of a re proce ny lo obtain the hehtly en entire loading discharges Figure 3 
actor, irradiated for the same length riched feed for the reactor, it 1s nece represents é ly the degree ot 
of time and processed together, In the ary to proce 40% ky. /day of natural exposure of Tie ginning and 
reactor model employed it is assumed uranium i a gaseous diffusion plant end of batch trraciat yele tor 
that all fissions are eaused by neutron which strip down to 0.36% three different ca ie number 
vlhiose energy ts in the thermal or low I he ond case show in alterna represent the degree « vosure 
energy resonance region, Most of the tive means for obtaining the slightly fuel and are proportional to the 
nuclear power reactors being built to enriched feed ior the reactor. Spent integral of the neutron flux t 
day are of this single-region, thermal — fuel from the reactor is reprocessed to fuel in the indicated region 
type. Both the uranium-plutonium and recover plutonium which 1 then reactor has been exposed 

the Th-U*54 fuel eyeles are treated blended with natural uranium and re represents a reactor in whi 
The method used in this paper for — eycled through the reactor. This case ' ™ ixed, such as one whose 
inalyzing these fuel cycles is an exten differs from the first in the substitu 1 solution or suspension, It 
ion of the one developed by Spinrad tion of a plutonium recovery plant for this case, every portion of the fuel 1 
et al (6). Other valuable discussion i gaseous diffusion plant and in the r exposed to the same flux time 
of fuel cycles have been given by Dun duction in natural uranium consump uniform composite 
vorth (2), Lewis (4), and Weinberg tion rate to 156 kg./day, made pos cycle Case (b 


reactor in which fixed in 


ible by reeyeling plutonium 
he . “sth 
| th rite ipal question to be invest The third case how how the nat 
pat ) . 
vated here 1 what fraction of the fuel ural uranium con umption could be 


position, such a ct vith sta 
tionary solid fuel element In case 


harged to a reactor may be caused t reduced further. to 102 ke./day, by (b), the flux issumed to be uniform 
undergo fi mn betore the reactor spatially so that the ce gree ot ex 

recovering both plutonium and uran ie 
COUSE to be critical? The answer to posure of every fuel element at the 
jum trom the spent tuel, reenriching . 
this question depends on three main : : a wan end of the cycle is the same, as in the 
pent tuel from | to 0.715% 

factor mixed fuel case (a In case (c). the 
ina gaseous diffusion plant, and using 
flux is assumed to be nonuniform 


1. The way the reactor and processing plant the uranium thus reclaimed to reduce 

are tied together patially this case differ Irom a) 
the amount of fresh natural uranium 

2. The way fuel is moved through the reactor ind 


nsumed by the reactor 
3. The nevtron economy of the reactor. Cus ed b ' mass of individual fuel element ind their 


The procedure lor deriving the 


(b) in that the degree of exposure 


Keach ol these factor will be discussed compo tion, varies trom pl ice to place 
flowrate and concentration hown in 
vithin the reactor 


qualitatively before methods for deal 
these flowsheets is the principal sub ; 


ing with them quantitatively are de ; continuous irradiation o 
ct of lat cho ol th 

pape: fresh fuel is charged steadily (or 
pluto ~vele 
With the uranium-plutonium cycle mittently at frequent interval 


it 1s not di charged steadily, both at sucl 


veloped 


2. Reactor Fuel Process Flowsheets ase own in Figure 1 
ome 

possible to dispense entirely with some is to keep the composition of 

fissionable material (1 ) in fresh constant at every point in the reactor 


Figure | illustrates three ways im 


which a single-region thermal reactor 


using livhtly enriched uranium a iced to the reactor system This i ['vpical cases are shown in Figure 3 


fuel mav be tred imto it processing because with neutrons ol thermal en Case (a) represent a reactor it whict 


plant These tlowsheets are repre gy it is impossible to operate the the fyel is mixed; cases (b) and ( 


entative of those which might be used Hann plutonium ystem t a re it reactors in which the fuel 


ince ina thermal unmixes With conti rt atior 


for the sodium-graphite, boiling-water 
reactor 1s le 2.0. On the there 


urized-water reactors presently 


develope the Lnited ‘ ( therma the mixed 
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Chemical engineering of nuclear processes and 
nuclear fuels cycles requires integration of nuclear 
data into unit operations and processes. Whether the 
problem deals with fuels in a reactor, fuels under 
going reprocessing, or the production of nuclear 
grade materials, the process and systems engineer 
requires tools by which he can determine “limits of 
process variables” of nuclear data in systems analysis 
This paper presents techniques, methods, and pro 
cedures by which fuel cycles for nuclear reactors 
can be evaluated. Though the examples deal 
basically with single region reactors, the funda 
mentals and theory have application to two region 
systems, providing proper boundary conditions are 


established 


Fig. 2. Fuel process flowsheet for single-region thorium breeder 


whet I \ iv eacto relative 
have been ex 1 te ie deg channels in 
| fuel ire the ine 
fuel discharges om ‘ One point should be 
the unmixes paring batch and conti 


have been expo ‘ ot mix 1, CAM (i 


made in com ie! n composit contain 


nuous exposu { ible that 


of | 


extent than ha rit ft n tl nixed ind when the average 


continuou 
With unmixe | continu 
hieve tl in ol hatch case 
not be 


ontinuou 


the 


err 


4. Neutron Balance 


The cha ‘ that take 


Batch radiat 


CHEMICAL ENG 


fuel 1 


fuel is a mix ’ ve been 


n flux-time upy 


Tue 


depend 


iwradiator 


INEERING PROGRESS Feb 


308 day Waste Cyc\@ 
Natural } 
we 
Rec yole 
| 
~ 
mane ve 
ean lve | thre vt eutrot halanece i the 
ads the relative rate i absorption of neut 1) 
flux along al by fertile a i nable mater bow 
1 of motion of plicit er i nele-region 
‘ 
the reactor ha 
been brought to operat conditio 
ma expo ed that th product ! h reach tu 
ise the ration concerntrat iwklv (such a 
itm ! nl have reach itu 
the mee ration, but that no other tra 
uniform flux; case (c), as with uni the Case thc formed to a signifi 
throug! rel cual « innels tite ‘ exposure roan. zero to infinity, wherea tin neutron balanes wit any 
icfor at si rate that the exposure in hatch case the material ha neut bewt wasted im cont cul 
of tuel leaving all channels are equal | OX Posed his condition will be called the refer 
Phe relative lengtl ! ! im ence design tor the reactor 
(a ndicate the relative fee T PC The thermal neutron balance tor the 
fuel to peripheral and cent channel piace in reference presented wre 
when the flux is higher in the center composition and reactivity will BS braically in Table 1, ar equatios . 
than at the edges of tl re tet is] ind dual terms of the next 
Flus 
00 0.0 10 10 6 14 18 20] 
BEGINNI? ) 0 ) Oo 
F CYCLE 
00 0 Feed per 
Mined Fue b) Unmiszed Fue 
| 10 10 10/10 4 10'10'4 | 2 @ 
10 0/10 10 10 oO 2 6 B20) 
»10 10 | 10 41010 4 
| sed Fue 
| 
fig 3. cose fig. 4. Continvovs cose 


Table 1.—Thermal Neutron Balance for Reference Reactor Design 


Production 


Consumption 
Absorptoin 
material 


Absorption 
terial 


Absorption 
Absorption 


Absorption 


Neutron production or 
Thermal absorp consumption rate, 
No. atoms per tion cross neutrons per unit 
unit vol. section vol. per unit time 


N,* 


by fissionable 

N,*a,"*o@ 
by fertile ma 

tN,’ 
by Xe-135 ... + 
by Sm-149 + Ng 


by coolant, 


moderator, structural + LpN po pp 
materials, controls, etc 


leakage 


+ 


Table 2.—Reference Designs for Sodium-Graphite Reactor 


Reactor geometry .. Circular cylinder 


height, ft. 
radius, ft 
Moderator 


33.1 
7.1 
Graphite, pierced with holes for process 
tubes 


Process tube (contains fuel el t and sodi coolant). . Zirconium tube, 2.00 in. 1.D., 0.040 in 


thick 


Lattice arrangement of process tubes . Spaced 7.0 in. on triangular centers 
Number of process tubes 536 
Average neutron temperature 400° C 


Fissionable material, % 1.9 u™ 
Fertile material, % 99 uU™ 98.1 Th 


Zr-clad fuel tubes, 1.D., in _— 0.820 0.846 


0.D., in. 1.54 1.824 


Mass of fissionable material, kg 308 592 


Mass of fuel, 


kg 31,500 31,000 


Atoms C/atom fissionable material , 2980 1538 
Fast fission factor, « 1.027 1.000 
Fission-to-resonance nonleakage probability, P, : 0.964 0.960 
Fission-to-thermal nonleakage probability, P,, 0.954 0.954 
Resonance escape probability, p .. sue 0.800 0.800 


Table 3.—Efffective Thermal-Nevtron Properties of Nuclides for 


Th-232 
U.233 
U.234 
U.235 
U.236 
U.238 
Pu-239 
Pu-240 . 
Pu-24) 
Pu-242 


Irradiation Calculations * 


Total absorption Ratio of capture 
cross section Fission neutrons to fission 
@ (barns) per absorption cross section a 
4.10 
342 2.31 0.098 
208* 0 
378 2.08 0.184 
0 
0 
1.83 0.5734 
0 
2.14 0.3454 
0 


* The properties listed are effective values for a Maxwell-Boltzmann distribution of neutrons 
at 400° C. and are based upon data given in report BNL-325 (5). For U™ and the three plu- 
tonium isotopes there are important resonances in absorption cross section for neutrons of 
about 1 ev. kinetic energy. An appreciable amount of absorption occurs within these resonances 


with neutrons 


that have not become thermalized. To simplify the treatment, the effective thermal 


absorption cross sections for these isotopes have been increased above the true thermal values 
to allow for resonance-absorption of neutrons still in the slowing-down process. The relationship 


used was 


where 
400° C. and 


at 


is the effective thermal cross section of the nuclide in question for neutrons at 


£=, is the macroscopic slowing-down cross section for graphite, 0.056b. 
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N +N + 

N +N sm? + 

po ph + (1) 


where 

n,* is the number of neutrons produced per 
thermal neutron absorbed in the fissionable 
species used in the reference design. 

N,* is the effective average atomic concen 
tration of this species. 

a," is the effective absorption cross section 
of this species. 

N,* is the effective average atomic concen- 
tration of the fertile species used in the refer- 
ence design (that is, U™) 

a, is its effective cross section for thermol 
neutrons. 

The other N’s and o's are effective average 
concentrations and effective cross sections for 
the other indicated species 

@ is the volume-average thermal flux. 

Neutron-balance parameters are: 

¢, the fast fission factor 

P,,, the nonleakage probability for neutrons 
slowing down to thermal energy 

p, resonance escape probability. 

D, effective diffusion constant for thermal 
neutrons. 

B*, geometric buckling 

This balance equation may be ap 
plied to any portion of a single-region 
reactor large enough to contain a 
representative sample of the entire re 
actor contents. In a homogeneous 
reactor this might be unit volume; 
in a heterogeneous reactor it will 
be a region large enough to con 
tain at least one repeating element 
ol the reactor lattice The V's 
are volume averages of atomic con- 
centrations weighted by the relative 
flux in different portions of a lattice 
cell. The o's are averages of cross 
sections weighted by the relative varia 
tion of thermal neutron flux with re 
spect to neutron energy 


5. Reactor Examples 

The analysis of fuel cycles in ther- 
mal reactors will be illustrated by ref 
erence to the sodium-graphite reactor 
as a typical example. Two reference 
designs for a reactor of this type have 
heen worked out, one for a tre h fuel 
jn 
U238 


charge consisting of 1% 
and the other consisting of 1 
in thorium. These two reactor designs 
are summarized in Table 2. The two 
reactors have the same lattice structure 
und the same over-all dimensions. Fuel 
element designs have been so worked 
out that P,, and p are the same for 
the two reactors 

Cross sections of fissionable and 
fertile material, and other thermal 
neutron properties, are given in Table 
3. The thermal neutron balance for 
each of the two reference desi is 


given in Table 4 


6. Excess Reactivity 

For an operating reactor the neu 
tron balance will differ from Table 4 
and the neutron balance equation will 
differ from Equation (1) because the 


| 
Item 
} 
Eva 2 
| 


fuel fed to the reactor may differ from 
the fuel, and because the 
composition fuel will change be 
of the neutrons 
The general expression for the neutron 


relerence 
ot 


cause reaction with 


balance for an operating reactor 1s 


LN 
t+ Nyond 
+ 
+ Npoed + 


+ + porpd + DB*6 (3) 
This differs from Equation (1) in the 
following respects 


1. The production term on the left is now 
the sum of production rates from several fission- 
able species (such as U™, Pu™, and Pu™) 
instead of the single fissionable species of the 
reference design 

2. The first term on the right is also a sum 
of the consumption rate of neutrons by several 
fissionable species. 

3. The third term on the right, =,N,o,¢@, is 
new, and represents additional consumption of 
neutrons by nonfissionable higher isotopes such 
as U™, Pu", and Pu, which were not present 
in the reference design 

4. The fourth term on the right, >,N,c,¢, 
is new, and represents additional consumption 
of neutrons by fission products, which were not 
present in the reference design 

5. The fifth term on the right, N,o,@, is new 
and represents additional absorption by con- 
trol rods which may hove to be inserted to 
absorb extra neutrons produced at some time 
during the irradiation of the fuel 
ire to he 


The following assumptior 


made 
(1) 


between 


regarding term il equation 


and (3) 
the 
operating reactor 
1 The effective 
remain unchanged 
The 
and DR? re 
Ab 
fertile 


int 
the 


which remaim invar 
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reactor para 
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thermal 
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by material remains 
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+ Ab 
and san 
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slightly 
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Effective 
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atial 
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material 1 user ) however in 
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material is ce 
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iatige as new 

pear the 
products from dif 
different 
affects the 


fissionable sj 
yield of these fis 
fe rent 


Also 


ause 


fissionable nuclides ts 
the ] | 


neutron-flux level 


concentration of Xe™ and may 
during constamt-power irradiation. 
of these effects introduces major error. 
and to take them into account would 
complicate the analysis; they have there- 
fore been neglected in this paper 


vary 
None 


By subtracting Equation (1) from 
Equation (3), it is possible to elimi 
nate a number of terms from the neu 
tron balance. When the resulting dif 
ference is solved for Ngoy and the re 
sult is divided by 
tained 


there is ob 


nel al 


A 


where 


4 
po 
A: (5) 
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will be called the local 
the 
ratio of the production rate of extra 
the to 
ibsorption of neutrons by 
the 
evaluated at 


This ratio, A 


excess reactivity it represent 


neutrons mn reactor 
the rate of 
fissionable 
both 
point in the reactor 
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throughout 


operating 
material in reference 
design i particular 


iuel composition is um 


the reactor, as m 
rm-tlux case Al 


the 


mixed-fuel or unit 
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reactivity ! h reactor a a 


llowever the 


independent of position in 
thi 


exces 


and equation ilso represents 


fuel com 


on varies trom point to pomt, a 
flux 
the 


the entire 


in unmixed-fuel nonuniform 
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In the effecti 
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ve neu 


tron balance for entire reactor 
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then integrated over the entire volume 
of the An 


may be defined by 


reactor eflective average 


concentration 


No J (6) 
In unreflected, 
the adjoint 


to 


ingle-region reactors 
flux at a 
the 


point is propor- 


tional actual flux, so that for 


such reactors 


\ 


In terms of N the average excess 


reactivity, A, tor a with 


unilorm 


reactor non 


composition, 1 given by 


Equation (8) 
l pa, 


Vy 


\ pop 


that the 


miatet ial in 


because of the sumption 


concentration of fissionable 
the re uniform. It 
for 


reflected reactor 


ference ce 


also may be noted that a single 


Tey ut 


A { 


iv) 


When A is po will 
with inl 
W het 


will be 


reactor 


be critica partially 


inserted to zero, the 


reactor with con 


fully When A is 
the rena tical 


trol rod 


negative ind 
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Table 4.—Thermeal! Neutron Balances for Reference Designs 


Bosis 


Fissionable material 
Fertile material 


Fast nevtrons from thermal fission, »,* 
Fast neutrons from al! fissions, 
Resonance absorption in tertile moterial, 9," 
Production of thermal neutrons, 0 
by fissionable material 
Absorption by fertile moterial, N_*« 
Absorption by poisons, ,N,c,/N 
Absorption by Xe-135 and Sm-149 


Thermal leakage, DB’, N,*a,* 


Absorption 


Total consumption of thermal neutrons 


Conversion ratio 


one neutron absorbed by fissionable material 


U 
Th 


2.3) 
27.3100 
0 4435 
1.7630 
1 0000 
06190! 
0 0676 
00542 
0.0329 0.0222 
16304 


1.7630 
1.0625 


The conversion ratio is the sum of these two items 
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. 
<> 
(4) 
\,*%a,* 
— 
\ 
hole 
po 
cro ection a 
) 
Pe 
changes ition take place 
lar (uring 4 must remain 
fF reactor, and the term 1! nonnegative. Decrease of Ato zero 
by only a few per 


dicates the end of the operating life 
of a charge of fuel. Evaluation of A, 
the average excess 


key 


reactivity is, there 
fore, the feature of fuel-cycle 
analysis. 

To make use of Equation (8), it is 
necessary to evaluate at each point in 
the reactor the concentration of fission 
able 
and fission products, Ny 

The these 
equations depends on the 


pecies Ny, higher isotopes N,, 


form of concentration 
extent to 
which components of spent fuel is re- 


cycled and on the way fuel is moved 


through the reactor. The once-through 
flowsheet (case I of Figure 1) with 
fuel will be treated in the 
following section. The plutonium re- 
cycle flowsheet (case II or III of Fig- 
with will be 
treated in Section 8, and the mixed fuel 
will be treated in Section 9. The 
Th-U**4 reactor sy will be dis 


Section 12 


unmixed 


ure 1) unmixed fuel 
case 
tem 


cussed in 


No Re- 


7. Uranium-Plutoni 


cycle, Unmixed Fuel 


System, 


CHANGES IN FUEL COMPOSITION 
DURING IRRADIATION 


Consider a unit volume of fresh re 
fuel. In the once-through flow 
sheet (case I of Figure 1) fresh fuel 
230 Pu, or 
assumed to con 
[235 


actor 


will contain no | fission 


and will be 


“ 


product 


itoms of and Nog,” 
The fuel 
neutron flux @, 
time ¢ 
There is to be no mixing of fuel of 
different The variation 
with time of the concentration of each 
obtained from the 


for each 


tain 
atoms of is to be ex 
po ed to a thermal 


which may be a function of 


composition 


nuclide may be 
material-balance 


follows 


equation 
cw a 
Uranium-235—The material-balance 


equation for U2 is 


AN 


( 
(10) 


(10), 
Q, is 


The solution of subject to 


Vag = at 


N \ one on! 


(11) 
where the flux-time, @, is given by 


t 
b(t dt’ (12) 
0 


If the fuel is moved through the re 

itor, flux to 
which the fuel was exposed at each 
moment of its travel. If the fuel is 
fixed, #(¢) represents the history of 
the flux at a particular point. 
The nonfission cap- 
ture of neutrons by U*5® results in 
(246 The rate of change of the num- 
ber of U8 atoms is 


represents the 


Uranium-236 


257 254200 
dt + agg” 


A 
_ N 
\ 267 260 13 ) 


The solution of Equation (13), subject 
to A 0 at t = 0, is 


0 
Von IA 


(1 + agg) 


(O95 


effects of | 
N will be 


The 


decay produc t 


Uranium-237 
and it 
neglected, 

l/ranium-238—The change in con 
centration of U24* during practical i 
order 


radiation periods i of the 


only a few percent and will be neg- 
lected to simplify the equations for the 
plutonium isotope 


With 


decay 


P’lutonium-239 neglect 
time lag in the 
active precursor the 


swccumulation of given by 


C1 pid 
thermal p onance rpt in 


tion in t of neutrons produced 
by U™ 


id 


mance absorpt 
luced 


N49 Vago gel’, ( ] 


= f neutrons pre 


fission 


pid 


1 his 


appearance of N,4,, in the 


equation is complicated by the 
term repre- 
senting resonance absorption of neu- 
trons from Pu*4!, In obtaining Equa 
(16) 


equal to zero 


tion below, Ny, has been set 
This procedure is per 
when 


missible plutonium is not re 


cycled, because Pu**! then does not 
build up to important concentrations. 
In the results for plutonium recycle to 
be given in Section 8, the effect of this 
term is taken into account 

The solution of I-quation (15) for 
the nonrecycle case, in which Nyy 1s 
zero ati 0, 1s 

\ 0 
Veo 

Nog (1 p) 


T4907 Tos 


where 


y = mol’ pre 


Higher Plutonium Isotopes—The 
differential equations for higher plu- 
tonium isotopes are 


AN 


497 


dt l G49 


(18) 


(19) 
- 427427 

dt 14 M4) 
(20) 
These equations are to solved 
subject to the boundary conditions that 
N 40 N 42 att 0. The 
solutions are complicated and will not 
be given explicitly here. Solutions of 
these 
publication 


equations are given in another 


(1) Each is of the form 


(21 


4 
vy Vou Uy 


© that 


1) Each concentration depends on time 
only through the flux-time, @ 

(2) Each concentration is a sum of two terms, 
the first p-oportional to N.," and the second 


to N,,”. 


Products—The rate of in 
crease in concentration Xp~NVy of total 


excluding 


Fission 


fission-product pairs, but 
Xe! and Sm!* 


1 + 


turn-out of fission products has 


been neglected. It is convenient to 


divide X»Ny into those fission product 
from fission 
Puts? 


Putt! 


pairs resulting 
p(25) ; 
NV 19) 
Vp(4l); 


from fission, 


and trom mission 


so that 


p(41) 


Products of fast fission of U?58 
ignored 
The formation rate of the products 
of fission is 
dz N (25) \ 
(24) 
dt 
free of fis- 
sion products at the beginning of an 
O att 0. The 


Since fuel elements are 


irradiation, 


(a) The subscript 25 refers to U™. The first digit is the atomic number minus 90, and the 
second digit is the last digit of the mass number. Notation for other nuclides are given below. 


Nuclide Notation Nuclide 
Th™ 02 y= 
23 
24 
25 
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Notation Nuclide 
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ho 
_ 
dt 
res ance pti ibs tion of 
neutrons producec rons in 
pr. (15) dt 
+ 
(22) 
(23) 
(16) 
(17) 
| 26 Pyu™ 
27 Pu” 
28 
Py 


solution of Equation (24) is then 


25) 


For products of Pu*** fission: 


(26) 
Go 

and the solution, subject to Vp(49) =0 

at 0. 1s 


49 2s 28 
6 
Taay 


ayy | | 


The 


trom 


ol fission products 


oncentration 
Pu-241 


still more comp 


similar but 
The 


ion products from 


given by a 
icated « xpression 
concentration of fi 


all sources 1 given by an equation of 


the fort 

+ N on Wp (0) 
(28) 

which of the same form as the 


equat 
The term 
(4) tor the 


plutonium isotope 
por enters Equation 
excess reactivity For the 


this 


been evaluated by 


purposes of paper, this term has 


pop b (29) 
This is equivalent to assuming that 


ection of the 
235, 


the average 
products ot hssion ol 
Pu**!, and U*95 are the same and equal 
50.8 b./fi 


Calculation 


Weinberg 
about 


quoted by 


(&) suggest that this value ts 
10% 


fission product cross section depends 


high and show that the average 


somewhat on the nuclide, which ha 


undergone fission, because the fission 
trom one hi 


We inberg 


yield distribution varies 
sionable species to an ther 
that 


products causes the average cross se 


also shows burn-out of fission 


tion to decrease with the flux-time to 


which fission products are exposed 


Since this effect has been neg lec ted in 
this paper, the predicted absorption of 


neutrons by fission products is on the 
high side, and the predicted reactivity 
little The 


irradiation on the effective 


lifetime of tuel is a low 
efiect of 
fission products has 
Walker (7). 


changes in c™n- 


cross section ol 
also been studied by 
Figure 5 shows the 
that 
time zero consists of 1% 
flux-time 


fuel which at 
L235 jn 


position occur in 


as a function of U235 con- 


centration decreases exponentially 


with flux-time 


I 250 


maximum 


increases, passes through a 


and then levels off | ‘ 


explained as follows 


During the early stages of the irradia 
tion, resonance capture in L™ results 
generated 
urned out 
fission 


almost entirely neutrons 
irom fission. As U™ is 
and Pu™ builds up, more of the 
and resonance neutrons come from 
Pu™. Finally, as the U™ further 
depleted, fewer fission neutrons are avail 
able tor resonance capture im Oy 
the Pu™ concentration goes 
maximum at 2.3 10"cm."* and 
to decrease toward a 
its rate of production trom its own fissirt 
neutrons (neglecting those neutrons trom 
Pu™) is 


by neutron 
The 
by U5 and 


ber of ftissior 


trom 


and 
through a 


} 


teady level at which 


equal to tts rate of consumption 
absorption 


number of fissions experienced 
equal to the num 
products pat Ve tor 


The cur 


each of these 


al d 


time considered in this figure. Hite 
this 
time of 3 
of heat 
1235 

paring 
V; N on, one note that about 10% ol 


fuel can be irraciates i 
107! cm.~*, equal amount 
will have been generat: 


ind fuel Also 
N with the total 


the total neat w ll have beet venerated 
by Pu**! fission 
CHANGES IN REACTIVITY DURING 
IRRADIATION 

The local exce reactivity 7% th 
hehtly enriched uraniun it ar 
time during irradiation may be evalu 
ited by substituting the concentration 


Equations (11), (14), (16), (21), and 
(28) into Equation (4) for th 


excess reactivity Figure 6 show the 
change of local excess reactivity t] 
flux-time for slightly enriched 
elements of the sodium-graphite re 


actor. Curve 1 refers to fuel element 
of the 


contain 1.0% L255 at 


relerence cle wt is 


change in composition wit! 


for this case has been giver n big 
ure 5 

At flux-time zero, the local exce 
reactivity for curve (1) has the iluse 


zero because this ts the reference dé 


ign condition. From this point, local 


excess reactivity increase 
because of the formation of O84 ator 
for each atom 


[235 


of more reactive 


of le reactive consumed The 


po ibility of an initial 


increase ith re 


activity core from the fact that 
—1) for is appre 
ciably greater than for U2" The ex 
ce local reactivity reache i max 
mum at a flux-time of arou 3 ¥ 
WF! em.~* and then begir to 
crease, It drop back to zero at a flux 
time of 067 10"! as 
negative at all higher cline 1} 
behavior is due to the leveli if 
Pu24® concentration while cor 
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t ‘ il hisston-product 
ns t 
Curve (. wwe the reactivity his 
te wl mutilly contamiung 
10 Its reactivity ow higher 
than that the reterenece lesen, and 
‘ t drop t ero until the thax 


BATCH VS. CONTINUOUS IRRADIATION 


In batel rradiation, when the tuel 


cu | equ ivet 
emit lhe t at 

tive react ty drops 
ih ! eprese t! i i 
tly ‘ tk ‘ i ‘ ifta 
ate these When 


fig. 5 Changes in fuel composition with 
irradiation time for fuel containing initially 
U in vranium 

Fig. 6. Changes in local excess reactivity with 


time No mixing Ne plutonium 


wradiaton 


recyc 


Local excess rea tivity 


> 


Pius time @ 10"! 
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Menrmum 


= 
7 a 
(25) 
tn reach ii,4 on 
V on (1 poe 
7497 Tos, composition is umform through tl 
] ] i vith mixed tuel (bhipure 
| (27) EE ot case vith unmixed fuel and 
725 Vp(25) No, uiitorm thux ure 3, case the 
| 
4. 
| 
cro he fius Orme 10 
= 
+01 
(2) (R= 1 OF 
| A for batch wradiatwr 
4) 
~™ 
Curve (1) 
10 20 


the fuel is unmixed and the flux non 
uniform (Figure 3, case {[c|), the fuel 
composition and local excess reactivity 
vary from point to point. To determine 
when the fuel will cease to support a 
critical reaction, it is necessary to 
evaluate the average excess reactivity 
by Ixquation (8). 

Since the flux distribution depends 
on the shape of the reactor, no gener 
ally valid quantitative results can be 
given for this case. Since the flux is 
highest at the center of the reactor, a 
lower limit for the average flux-time 
to which the entire fuel charge can be 
irradiated is set by the flux-time at 
which the local excess reactivity of the 
fuel at the center of the reactor drops 
to zero 

For continuous irradiation of un 
mixed fuel, fuel composition and local 
excess reactivity vary from place to 
place in the reactor. When the flux is 
uniform and the fuel is moved through 
the reactor at uniform velocity such 
that each spent fuel element is irrad- 
iated to the same fiux-time (Figure 4, 
case [b]), the average excess reactiv 
ity is simply the average of the local 
excess reactivity taken with respect to 
flux-time. In such a case, fuel irradia 
tion may be extended beyond the flux 
time at which the local excess reactivity 
drops to zero until the average excess 
reactivity has dropped to zero. In 
Figure 6, curve (1), this is represented 
by the flux-time at which shaded area 
(A) above the line of zero excess re 
activity equals shaded area (B) below 
this line, or 1.12 107! cm.~#. For 
curve (2) this point is reached at a 
flux-time of 1.52 * 107! cm.~?. It will 
be noted that each of these flux-times 
is almost twice as great as the flux 
time attainable with the same fuel for 
batch irradiation 

For this case of continuous irradia 
tion with uniform flux, an algebraic 
expression for the average local excess 
reactivity can be obtained from aver- 


age concentrations evaluated by 


T 
Nd0/r 
0 

Here + is the flux-time to which fuel 
has been irradiated when discharged 
from the reactor 

Each of the concentration equations 
thus far derived is a linear combina 
tion of terms which are constant, lin 
ear in flux-time, or an exponential 
function of flux-time. To obtain an 
expression for N from the correspond 
ing equation for N, the following sub 
stitutions should be made 

Constant term remains unchanged 

@ is replaced by r/2 
is replaced by (1 /or. 


As an example, the equation for 


25), obtained from Equation (25) for 


( 
25), is 


A 0 ] 
‘Nas 
+ aos 


When the flux is nonuniform, the ex- 
pressions for N are more complex. 
Fortunately, for most cases of prac- 
tical importance in which all fuel is 
irradiated to the same flux-time before 
being discharged from the reactor, it 
can be shown that the above substitu 
tions are adequate approximations to 
the more complex exact expressions. 
Appendix A derives an exact expres- 
sion for case (c) of Figure 4, in which 
the flux varies with position (2, y, #) 
as sin (w2/L) 


FEED ENRICHMENT RATIO 


The burn-up which may be obtained 
from fuel in a given nuclear reactor 
before the average excess reactivity 
drops to zero may be increased by in- 
creasing the ratio of U*® to U245 in 
the feed to the reactor. The feed en 
richment ratio, , is to be defined by 

R Vas" (31) 


The concentrations and re 
fer to feed for the reactor whose 
maximum burn-up is to be evaluated ; 
and refer to the reference 
design 

When the maximum burn-up has 
been achieved with a given fuel, the 
average exct reactivity defined by 
Equation (8) will have dropped to 
zero. Each concentration on the right 
side of Equation (8) is a linear fune- 
tion of No.” and of No,” of the form 


of Equation (21), with coefficients that 
are known functions of  flux-time 
Hence, Equation (8), with A set equal 
to zero, can be solved for the ratio 
Vox°/Nox” as a known function of 
flux-time, and from (34), the feed en 
richment ratio can be obtained in turn 
as a function of flux-time. The detailed 
equations for K as a function of flux 
time are given by Benedict and Pig 
ford (1). In this paper the result for 
the feed enrichment ratio AX, as a fune 
tion of maximum allowable flux-time 
for the sodium-graphite reactor now 
under consideration, is shown graph 
ically in Figure 7, Curve (1) illus- 
trates batch operation without pluton 
ium recycle, and curve (2) continu 
ous operation. The portion of curve 
(1) below Rk 
able condition in batch irradiation, and 
has therefore been shown as a broken 


] represents an inoper- 


line. The portion of curve (2) to the 
left of the minimum represents the 
minimum flux-time possible in contin- 
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uous irradiation and has also been 
shown as a broken line. The marked 
improvement in flux-time for a given 
feed enrichment ratio obtainable with 
a given flux-time is noteworthy. 


Burn-up Fraction and MwD Ton 


The maximum flux-time shown in 
Figure 7 has little direct physical sig- 
nificance. A more practical measure of 
the degree of irradiation is afforded by 
the fraction of fuel converted to fission 
products, the so-called maximum burn 
up fraction. The burn-up fraction B 
may be evaluated by 
B (32) 

Von + Now? 

B may be expressed in terms of the 
flux-time and feed enrichment ratio by 
multiplying numerator and denomina- 
tor by and using 
Equation (28) for 


\ 
Ur(@) + Kwyp(0) 
B = (33) 
tk 
26 


\ relationship between maximum 
burn-up fraction and feed enrichment 
ratio can be obtained by using Figure 7 
to obtain the dependence of RK on @ 
and substituting associated values of 
R and @ into (33). 

The maximum burn-up fraction and 
feed enrichment ratio for unmixed fuel 
in this sodium-graphite reactor is 
hown graphically in Figure 8. Curve 
(1) refers to batch irradiation and 
curve (2) to continuous irradiation, 
both without plutonium recycle. The 
maximum allowable burn-up with con- 
tinuous irradiation is about twice as 
great as with batch irradiation for the 
same feed enrichment ratio. With con- 
tinuous irradiation at a feed enrich- 
ment ratio of unity, a burn-up fraction 
of around 0.459% can be achieved; 
with a feed enrichment ratio of 1.5, the 
burn-up fraction can be increased to 
2.0% 

The specific energy yield E, in 
megawatt days per metric ton, can be 
obtained from the burn-up fraction, B 
the atomic weight of fuel A and the 
energy released per fission, 192 m.e.v 


as fcllows: 


atoms fissioned 192 m.e.v 


E=B, 


atom of fuel ~ fission 


6.02 * 1078 atoms 
) atom 1254 10 24 
g. atom 


megawatt days g. atom of fuel 


m.¢.v. A g. 


metric ton 
= 2.145 k 10°8/A megawatt days/ton 
(34) 


(30) 
x 
10% ¢ 


For natural or slightly enriched uran 
ium, A ~ 238, and 


9.0 x 10° B Mw. days/ton (35) 
From this relationship and Figure 8 it 
can be seen that fuel of the reference 
design composition (R 
an energy 


1) will give 
yield of about 2,200 Mw 
in batch irradiation and 
around 4,100 Mw. days/ton in contin 
uous irradiation. At 1.5 times the rei 
erence design composition, the energy 


days /ton 


yield can be increased to about 9,500 
Mw. days/ton in batch irradiation and 
19.000 Mw 
irradiation 


days/ton in continuous 


These estimates are based 


on reactivity considerations only and 
do not take into account possible limi 


tations set by radiation damage 


8. Plutonium Recycle, Unmixed Fuel 


CHANGES IN FUEL COMPOSITION 
DURING IRRADIATION 


When plutonium is recycled, as in 
cases I] and III of Figure 1, the differ 
ential ing 
balances for each nuclide are the same 
as those derived in the 
The boundary condi 
tions for U236 and fission prod 
the the de 
concentration of U4 
U236 and fission products from U2 


equations express material 


section / tor 
no-recycle case 
ucts also and 


are same, 


pendence on 


on flux-time are still given by Equa- 
tions (11), (14), (25) 
tively. However, the plutonium 


and 
for 
the boundary conditions are 
0, but 


respec- 


isotopes, 
no longer of the form N,(0) 
rather are of the form 


N? (rT), (36) 
where + is the flux-time to which fuel 
discharged from the reactor has been 


irradiated. 


(1) Batch, No 
Recycle 


Feed Enrichment Ratio, R 


(3) Batch, Piutonium 
Recycle 


0.5 1,0 1.5 


To obtain an exact solution for the 
concentration of plutonium 
Put? 
necessary to 
(15), 


isotopes 
and Pu**!, it would be 
differential 
(19) 
eously for Ny», Ngo, and 
to the 
these 


solve 
(18), 


I qua 


tions and simultan 
Va,, subject 
(36) or 


boundary conditions 


isotopes. However, a simpler 
procedure of adequate precision may 
be used, in which advantage is taker 
of the fact that the 
Pu*4! remains substantially 
it its 


concentrations 


concentration ot 
constant 
the 


during irradiatior value 
feed, after 


recycle 


‘ i 
feed m 


tem have reached teady 
values 
Equation (15) can be integrated if 


the value ubstituted from 


of Now 1 
(11) and the constant value of Ny,” in 


is assigned to N,, 


where 


Ver oun 


7407 
(39) 


When the boundary condition tor com 
plete recycle (36) 1s applied, there re 


sults 


(40) 


the 
intermediate flux 


An 
concentration at any 
time @ is then obtained by 
(40) (37) 


equation tor plutonium?** 
substituting 


mto 


(2) Continuous, 


No Recycle 


(4) Continuous, 
Piutonium Recycle 


20 0,005 


Moximum Fiux Time r, io CM 


Fig. 7. Feed-enrichment ratio vs. maximum flux time for unmixed fuel 


Fig. 8 
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(41) 


the 
can ad by 
differential | 


An equation tor meen 


obtains ubstituting 
(20), 


undary 


tration 
(41) 


inte! 


mto 


quat 
iting. and py the ln 
condition (36) oncentration of 
Put! Ny,” 
related to the iverage 


be 


com 


thet i 
entra 


(42) 


r @49 


25 


given by (17) 


and y 1 


0.010 0.015 0.020 0.02% 


Moximum Burnup Fraction 


maszimum burn vp 


for unmixed fuel 
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fig. 9 Changes in fuel composition with ir 
radiation time for plutonium recycle, natural 
vranium feed (continuous irradiation) 


After a number of cycles of opera 
tion with plutonium recycle, Pu*4 will 
ipproach equilibrium concentration 
and must be considered in the neutron 
balance, Its equilibrium concentration 


is piven by 


Neutron capture results in 
Pu*",) which is unstable with a half 
hie of 4.98 hr. It is assumed that the 
decay product, Am#*4, is removed in 
the fuel reprocessing and is not re- 
cycled, Neutron capture in Am? will 
not be considered 

The concentration of fission prod 
ucts from Pu*#® is obtained by substi 
tuting (41) into (26) and integrating 
The concentration of fission products 
trom Pu**! is merely 


3 


Fig. 10. Local excess reactivity as a function 
of irradiation time for plutonium recycle, 
natural uranium feed (continuous irradiation). 
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Gast N 
\ 


(47) 


1+ O41 


Since N4,° is a linear function of 
Von", 80 also are Nog, Ngo, 
Ng, Nao, SpNyp(49) and SpN_(41). 
Explicit equation for Ng and 
are given (1), together 
with details of the above derivation. 

Since the concentration of each of 
the nuclides in the plutonium recycle 


case is a linear function of Ny,” and 


Vox", the feed enrichment ratio which 
will pernut operation to a given max! 
mum flux-time can be obtained by set 
ting the average exce reactivity 
equal to zero in Equation (8) and 
solving explicitly for Nog®/No,®. The 
resulting complex equations are given 
for both batch and continuous irradia 


tion (7) 


FEED ENRICHMENT RATIO 


The relationship between feed en 
richment ratio and maximum flux-time 
for plutonium recycle is illustrated for 
the sodium-graphite reactor in Figure 
7. Curve (3) refers to batch irradia 
tion and curve (4) to continuous ir 
radiation. The relationship between 
feed enrichment ratio and maximum 
burn-up fraction for plutonium recycle 
shown by curves (3) and (4) of 


Figure 8. In each case, plutonium re 
cycle permits a marked increase com 
pared with no-recycle operation for a 
given feed enrichment ratio, or permit 
a marked reduction in feed enrichment 
ratio for a given maximum burnup. 

With plutonium recycle, operation 
is possible with depleted uranium 
down to a feed enrichment ratio of 
0.53. With batch irradiation of nat 
ural uranium feed, at R = 0.715, a 
maximum flux-time of around 0.55 x 
107! cm.~? is attainable, corresponding 
to a maximum burn-up of around 
0.39%. With continuous irradiation 
of natural uranium feed, a maximum 
flux-time of 1.07 x 107! cm.~* is at 
tainable, and the maximum burn-up ts 
increased to around 0.71% 


PLOT OF CONCENTRATION CHANGES 


Concentration changes during i 
radiation for natural uranium feed to 
to the sodium-graphite reactor, operat 
ing in continuous irradiation with plu 
tonium recycle, are shown in Figure 9. 
increases slightly in concentra- 
tion during the earby stages of the ir 
radiation owing to resonance capture ol 
neutrons from U255 fission. As js 
depleted, this source of resonance neu- 
trons becomes less important, and 
I’u*5® decreases to a final concentration 
equal to its original concentration 

The large equilibrium concentration 
of Pu*#? is due to the relatively low 


cross section of this nuclide. This 
large concentration is reached only 
after a number of recycle periods. Any 
loss of plutonium in fuel reprocessing 
or fuel preparation will result in a 
much lower equilibrium Pu*4? concen- 
tration than has been calculated on the 
basis of complete recycle of plutonium. 


EXCESS REACTIVITY 


The local excess reactivity A, ob 
tained from Equation (4), is plotted 
iwaimst flux-time in Figure 10 for con- 
tinuous irradiation of natural uranium 
feed, with plutonium recycled after ex- 
posure to a flux-time of 1.07 x 10?! 
em.~*, Unlike the no-recycle case, 
the local reactivity decreases steadily 
from a positive value at zero flux-time 
to a negative value in spent fuel. This 
is due to the fact that U** is being 
cle ple ted and fission produc ts are being 
formed during irradiation, while the 
plutonium concentration remains prac 
tically constant. Areas A and B of 
Figure 10 should be equal; the fact 
that B is slightly smaller than A indi 
cates that a slightly higher flux-time 
than 1.07 k 107! cm.~? could be ob 
tained with natural uranium feed and 
plutonium recycle 
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This paper is being published in two parts 
The second part will appear in the March 
ssue. It will take up reactors with mixed 
fuel, material flowsheets and fuel costs in 
reactors operating on the vuranium-plutonium 
cycle, and reactors operating on the thorium 
vranium-233 cycle 


Note: Since terms and symbols were ex- 
plained throughout the text of this part, the 
notation is not included. It will be run in its 
entirety in the March issue 
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VERTICAL LEAF FILTERS 
Installation in series permits 
dropping out any unit for 
cleaning without interrupting 
production. 


Looking for better filtration? 


Here are the important points to consider 
in specifying filters for your process 


Form should follow function. No one filter design efficiently 
handles water-thin liquids, heavy oils and viscous syrups. Rapid, 
thorough (and inexpensive) filtration can only be achieved by 
filters compatable with the process. Industrial maintains a staff 
of chemical engineers and chemists who work with you as 
a team to develop the most suitable form of the following 
vital factors, 


Basic Design: Top, bottom or individual leaf outlets. 
Each has certain advantages, top outlets have a simplified 
lockup, controlled from outside the filter shell. Bottom outlets 
allow a smaller “heel” (fluid left in the chamber at end of filter- 
ing cycle) and have a “‘lift-out” system for attaching leaves to 
manifold. Individual leaf outlets permit using or shutting off 
any number of leaves. 


Cleaning: Speed and simplified cake disposal keep 
downtime to a minimum. Industrial makes it possible to 
clean filters and handle filter cake in any way you wish. 


The air wash system injects compressed air to agitate the 
rinse water, allowing repeated washings without opening the 
filter. Sluicing devices direct jets against the leaves for rapid 
removal of filter cake. Mechanical shakers rapidly recover 
dry material through large bottom outlets or clean-out doors. 


Filter Leaf Spacing. This requires a neat balance between 
theory and practicality, especially where large cake volumes are 
concerned. The speed with which a filter handles a given volume 
depends on the leaf area and wide spacing offers a big cake 
buildup; however, space and cost can limit filter size and the 
thicker the filter cake, the more power needed to force filtrate 
through it. Industrial’s accumulated data on flow rates for vari- 
ous volumes and viscosities can help decide this tricky problem. 


Auxiliary Apparatus. Piping, tanks, pumps and controls 
should be considered as an integrated system and are best 
designed and supplied along with the filter. Industrial eliminates 
the exasperation of buying a unit only to find the piping or 
pump limits the entire process. One company responsibility is 
insurance for a fast start and smooth running operation. 


Controls. Industrial builds any degree of automation or man- 
ual control you need, from a filter that carries out an entire 
cycle all by itself to one with hand valves at every connection. 
All types of meters and indicators are available. 


Why Industrial can recommend, without partiality, the 
filter most suitable for your needs. In addition to Vertical 
Filters, Industrial makes Horizontal Shell, 
Tubular and Hydra-Shoc Filters. All are 
adaptable to automation and other conven- 
iences. For specific information about 
your filter problems, write Industrial or see 
our local representative. We will be glad 
to make analysis and recommendations. 


For full data ask for Bulletin Ill 


FILTER & PUMP MFG. CO. 


5910 OGDEN AVENUE - CHICAGO 50, ILLINOIS 
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A Division of Union Carbide and Carbon Corporation - 


Sales Offices: Atlanta, Chicago, Dallas, Kansas City, Los Angeles, New York, 
Pittsburgh, San Francisco. In CANADA: Union Carbide Canada Limited, Toronto 


30 East 42nd Street, New York 17, N.Y. 


PROCESS EQUIPMENT 
BRIEFS 


New heat exchanger sizes 
A steady progression of unit capacities 
in eight standard sizes having from 
17.7 to 162.2 sq. ft. of heat transfer 
surface — is now available from stock 
in “Karbate” impervious graphite 
heat exchangers, “Series 90A” and 
“Series 310A". Units have inter- 
changeable end assemblies with choice 
of |, 2, 3, 4 or 5 pass arrangements. 
For details on these popular, low- 
cost corrosion-resistant units, request 
Catalog Section No. S-6740. Data on 
larser “Karbate” impervious graphite 
shell and tube heat exchangers (up to 
3,585 sq. ft.) are given by Catalog Sec- 
tion No. S8-6800. 


Carload shipment of “Karbate” pumps 

Increasing use of “Karbate” impervi- 
ous graphite for transfer and circu- 
lating services is demonstrated by 
shipment of a carload of “Karbate” 
centrifugal pumps for use in rayon 
spin bath service. Here, where 15% 
H.SO, at 200°F. is handled, the use 
of “Karbate” pumps will eliminate 
possibility of metallic contamination. 


Packaging of “Karbate” pumps is 
convenient, too, Covered with vinyl 
film, each pump is securely anchored 
on a pallet and crated. Complete in- 
structions on installation and opera- 
tion are sent with each pump. For 
further information, ask for Catalog 


plain ends or flange collars. 


Armored pipe has a tough shield of woven glass 

fibre, securely bonded to the ‘“Karbate”’ impervious 
graphite pipe. Pipe is available in 1” through 4” 
sizes (1.D.), up to nine feet in length, with 


Greatly increased resistance to 
mechanical shock and strain is now a 
property of “Karbate” impervious 
graphite pipe and fittings. The reason: 
a newly-developed external armoring 
of tough, woven glass-fibre securely 
bonded to the pipe itself. 

The most important result of this 
new idea in corrosion-resistant pip- 
ing is the increased safety it provides 
in the handling of hot or corrosive 
liquids. In addition to increasing the 
resistance of “Karbate” pipe to acci- 
dental breakage, the closely-woven 
glass-fabric armoring remains intact 
even if the pipe should happen to be 


broken, holding line pressure . . . pre- 
venting potentially dangerous gross 
leakage. 


Of course, this new line of “Karbate” 
armored pipe and fittings exhibits all 
the properties that have earned 


“Karbate” impervious graphite prod- 


Section No. S-7250. 


Adsorption a basic step in processing 


Accumulated experience reveals that 
adsorption is a basic unit operation in 
chemical engineering technology. Its 
familiar applications include gas puri- 
fication, air conditioning, solvent re- 
covery and many other specialized 
uses, 

Because of its enormous surface 
area, high porosity, low metal content 


and chemical inertness, the adsorbing 
agent is useful as a carrier for metal 
or metal salt catalysts and as a catalyst 
itself. 

For a new booklet (Catalog Section 
S-6450) on the use of “Columbia” 
activated carbon in these applications, 
write National Carbon Company, 
1300 Lakeside Ave., Cleveland 14, O. 


New “KARBATE” Armored Piping 
Gives Extra Safety with Corrosives 


ucts wide acceptance in the chemical 
process industries: outstanding corro- 
sion resistance freedom from 
metallic contamination . . . resistance 
to thermal shock . . . ease of fabrica- 
tion and installation. 

For dimensions and other data on 
“Karbate” armored pipe and fittings, 
request Catalog Section No 8-7005, 
Technical advice and assistance are 
also readily available 


| 


'@. 


Armored fittings have cast iron housing which 
not only armors the impervious graphite body 
but isolates it from any tensile or flexural 
stresses resulting from misalignment, vibra- 
tion of expansion and contraction. Joint be- 
tween pipe and flange collar has high strength 
because glass fibre sheath extends well into 
collar counterbore. 


The terms National, ‘'N"’ and Shield Device, 
and “Columbia” are registered trade- 
marks of Union Carbide and Carbon Corporation 


TIONAL 


TRADE MARK 
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WHAT'S DOING IN INDUSTRY? 


MAJOR POLYOLEFIN PLANT ON-STREAM 


New 40-million-pound-per-year 
polyolefin plant of Celanese 
Corp. goes on-stream this month 
near Houston, Texas. Product is 
“low-pressure polyethylene.” 


Under license from Phillips Petro 


leum Co., Celanese is now in major 


production of the new low-pressure 
polymer of ethylene under the trade 
name Fortiflex. Expected to open en- 
tirely new fields, the often-in-the-news 
low pressure plastic can be used in 
many normal polyethylene applications, 
will provide properties enabling it to 
be used in many fields now barred to 


Part of the new Celanese polyolefin plant now 
on-stream. Structure at right is a distillation 
tower. Production will be 40 million pounds of 
low pressure polyethylene per year. 


polyethylene. (Products made from 
the new plastic will have rigidity, heat 
resistance, toughness and chemical 
inertness, will withstand prolonged ex- 
posure to live steam, will not become 
brittle even at 180° below zero F.) 
Located on a 220-acre site near the 
Houston Ship Channel, the Celanese 
plant will ship most of its resin by 
water. The plant’s entire production 
will be shipped in molding pellet form 
for injection and extrusion molding. 
Bjorn Andersen, Celanese vice presi 
dent and Plastics Division general 
manager, expects growth and change to 
be an integral part of the flexible new 
plant. “Our current research indi- 
cates the likelihood of future modifica- 
tion of the basic properties of the low- 
pressure plastic . . . ability to modify 
properties will result in the develop- 
ment of a family of polyolefin resins.” 


ISOMERIZATION PROC- 
ESS USES NEW CATALYST 


Iso-Kel process, recently an- 
nounced by Kellogg, designed 
to upgrade combined streams 
of pentane and hexane fractions 
as well as natural gasolines. 


Marked economic advantages to re 
finers are claimed by Kellogg for a new 
process which increases the octane 
quality of straight-run naphthas and 
natural gasolines by isomerization of 
the pentanes and hexanes in a single 
process unit (Schematic flowsheet is 
shown in Figure 1.) 

The process produces two separate 
products: (1) an isopentane stream of 
104.9 CFRR*+ 9cce TEL, and (2) an 
isohexane stream of 89 to 92 CFRR + 
3 cc TEL, depending on the feedstock. 
When charging light naphtha, the com 
bined streams have an overall yield of 
97 vol. % and an octane number of 
about 96 CFRR +3 cc TEL. When 
feeding natural gasoline, overall yield 
is 99 vol. % and octane number of 
about 99.8 CFRR + 3 ce TEL. 

Advantages of the new process are 
said to rest on use of a new precious 
metal catalyst (not platinum) devel- 


(Continued on page 54) 


* Cooperation Fuels Research octane rating 
method. 
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Table 1.—Isomerization of Pentane-Hexane Fraction From Commercial Stocks 


Kuwait Mid-Continent Nat. gasoline 
Feed Product Feed Product Feed Product 
Total C.-C, 
97.3 100.0 96.7 100.0 99.2 
Octane CFRR-Clear . ae 63.7 777 62.1 77.0 723 83.3 
+3 cc TEL ‘ ; 88.3 96.2 87.3 95.8 93.9 99.8 
Pentane Fraction 
Vol. % of Total C.-C, ...... 45.0 45.0 34.5 34.5 58.5 58.5 
Octane CFRR-Clear veee 744 91.0 72.9 91.0 79.2 91.0 
95.8 104.9 949 104.9 98.4 104.9 
Hexane Fraction 
Vol. CL, 55.0 52.3 65.5 62.2 41.5 40.7 
Octane CFRR-Clear ........ 549 66.3 56.4 69.2 62.2 72.2 
+3 cc TEL . 82.2 88.7 83.3 90.7 87.5 92.4 
OEBUTANIZER 
OEISOPENTANIZER 
CLE PENTANES 


o 
PENTANE 


RANE 


FURNACE 


UP sePararor 


Reactor 


FUEL 
] 


Gas 


OEPENTANIZER 
[| 


emooucr 


Schematic flowsheet of Iso-Kel process. 
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tlow transmission 


“the BROOKS 


Brooks TransiTWINS are one basic flow transmitter design in t 
forms; fulfilling your present and future : 
‘The Mag Nu Matic isa foree-balance pneumatic flow transmitter; 
the Elec/Tru/Matic is electrical. , you can switch one — 
internal assembly to interchange or pneumatic units... 
for use with any existing receiver, The TransiTWINS ar 
“tg interchangeable with Mag/Na/Vue indicators, too, — 
without change of float or float extension, without taking _ 
the meter from the line . . . in the biggest step ever t a 
toward standardized flow 
accuracy of the TransiTWINS will be an 
be _ of this rugged instrument line will be 
If you can wait, send for Bulletin 17( 
an, lepine our Br 
BROOKS ROTAMETER COMPANY 


137 © STREET. LANSDALE, PA 


TronsiTwins, Meg Nu/Metic, Elec’ Tre /Matic ond Vue ore trade names of the Brooks Potameter Co 
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@ Chemically inert 
will handle all corrosive 
liquids, petroleum prod- 
ucts, gases and solvents. 


© Life-long flexibility 
will not damage or fa- 
tigue under severe vibra- 
tion or repeated expan- 
sion and contraction. 


© Outstanding electro- 


chemical properties 

— eliminate electrolysis in 
the handling of chemicals, 
acids, etc. 


@© Wide temperature range 
—flex perfectly over a 
wide temperature range. 


“John Crane” Bellows are a positive answer 
in the transmission of “‘hard-to-handle”’ 
liquids and gases... including the most de- 
structive corrosives...at temperatures from 
-300°F. to +500°F. Typical applications 
are vibration dampeners, expansion joints 
and connectors for misaligned couplings. 
Made from a special densely molded stock 
and so machined that there is no inherent 
stress of their free length — they expand and 
contract with equal freedom of motion. End 
flanges of French-type gasket construction 
facilitate easy assembly and assure a leak- 
proof seal. Available in a full range of stand- 
ard pipe dimensions from \% to 12 in. 
Bellows are also available in a wide range 
of designs for metering pumps, pressure ac- 
cumulators, batching scale connectors, etc. 


Further information on Teflon parts and products is 


available in 
Beat in Teflon.” 


“John Crane's” 
Send now for your [ree copy. 
Crane Packing Company, 6443 Oakton St., 


12-page illustrated catalog, 


Morton Grove, 


Ti. (Chicago Suburb). 1n Canada: Crane Packing Co., Ltd., Hamilton, 


Ont. 


* DuPont trademark 


CRANE PACKING COMPANY 


PROCS 
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INDUSTRIAL NEWS 
ISOMERIZATION PROCESS 


(Continued from page 52) 


oped in Kellogg’s research laborato- 
ries. The process is vapor-phase and 
operates in the presence of hydrogen. 
There are said to be no corrosive ele- 
ments in the system and operating con 
ditions are said to be less severe than 
those for reforming heavy naphtha. 

Calculated yields and quantities for 
processing three light naphthas of 
varying crude source are shown in 
Table 1. These calculations were based 
on experimental data obtained from 
processing pentanes and hexanes. 

According to Kellogg, installation 
of a 3,100 bbl./day Iso-Kel unit in a 
50,000 bbl./day refinery would result 
in a payout time of about 19 months 
for the equipment. If existing 
equipment could be used, this payout 
time could, substantially 
reduced. 


new 


of course, be 


Koppers Company will design and 
build 174 Koppers-Becker combina- 
tion coke ovens and auxiliary equip 
ment for Inland Steel’s Indiana Har- 
bor works, East Chicago, Ind. 0 


A major naphthalene purification 
plant for Barrett Division (Allied) 
will be designed, engineered and con- 
structed by Badger Manufacturing Co 
Located at Barrett's Frankford, Pa., 
site, and the second such installation 
done by Badger for Barrett, it will 
be on-stream late in 1957 0 


A technical service group, including 
specialists in all phases of operation 
of fertilizer plants, has been formed 
as part of the sales organization for 
agricultural chemicals in Monsanto's 


Inorganic Chemicals Division. O 


Mono-, di-, and triethanolamines are produced 
from ammonia and ethylene oxide in this new 
unit at Olin-Mathieson’s Brandenburg, Ky., 
plant. The ethylene oxide, along with 
ethylene glycol, is produced elsewhere in the 
Brandenburg plant from natural gas ob 
tained from Tennessee Gas Transmission Com- 
pany’s trans-continental pipe line. 
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An engineer once said: “With ultrasonic inspection, you're 
finding the invisible with the inaudible— but it’s infallible.” 


Curtiss-Wright’s Non-Destructive Ultrasonic Test Equipment 
uses high frequency mechanical vibrations—far beyond 
the range of human hearing—for precision production-quantity 
inspection of forgings, rolled plate, welded tubing and other 
metal products. The “sound head’’—-immersed in water 

sends out vibrations that penetrate the metal under test 
and bounce back. Flaws show up on a cathode ray tube . 
and, simultaneously, a built-in alarm system sounds. 


Curtiss-Wright Ultrasonic Inspection now controls quality 
for many leading industries. Investigate its potentials for your 
production. Write for complete details. 


Ultrasonic Test Equipment carriage-mounted 


on 50-foot-long immersion tank. INDUSTRIAL AND SCIENTIFIC PRODUCTS DIVISION 


Ultrasonic Inspection by C RTI -WR | HT 


CORPORATION CALDWELL, WN. J. 


Divisions and Wholly Owned Subsidiories of Curtiss-Wright Corporation: 
Diviston, Pood-Ridge, N. J. * Diviston, Caldwell, N. J. * Pa 
Buffalo, N. ¥. Wood Ridge, N. J. Unica Bexe Utica, Mich. * New York, 
* Devstoruaent Santa Barbera, Cali! Clifton J. @ Ouchaenne, Pa 


Carleteds, N. J 


Merais Paocestince Division, 


Caldwell, 
avo Caldwell, N. J. Evnors, N. Amsterdam, The Netherlands * Tessomoros Division, Princeton, N. J 


Manovuerre Paooucts Division, Cleveland, Ohio * of Montreal, Canada * Coronation, Senta Monica, Calif 
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What A.E.C.’s 


NEW DECLASSIFICATION POLICY 


means to private industry 


Charles L. Marshall 


BR oven, in December, 1956, in con 
nection with a revision of 
the Tripartite Declassification Guide, 
to undertake 


new 
a decision was reached 
the declassification of yet another area 
information. Under the 
new rules, vast quantities of additional 


of restricted 


information of direct concern to the 
reactor program 
now be declassified. The information 
will be made available to the public on 
an accelerated basis by means of a 
second “crash program” of review and 
release that began in February. 

This latest declassification action 
may be expected to have a profound 
effect on the development of our nu- 
clear industry. Not only will nuclear 
industrial development in this country 
be facilitated, but the nuclear informa- 
tion being made available will mate- 
rially aid in implementing the Presi 
dent's Atoms-for-Peace Plan by sim- 
plifying exchange of information with 
other friendly countries, and in help- 
ing to raise the standards of living in 


the Free World, 


For the first time, it will be possible for an 
American engineering company to carry 
through a complete power reactor program, 
from ore treatment to fuel reprocessing, on a 
completely unclassified basis, using non-cleared 
technologists and unclassified information, even 
though reactor data primarily of importance 
to military propulsion systems and plutonium 
production will remain classified. Under the 
terms of our agreements for cooperation, and 
with appropriate licenses, U. S. engineering 
firms will now be enabled to sell and deliver 
complete nuclear reactors abroad and to fur- 
nish freely all the services and technical assis- 
tance which must necessarily accompany the 
sale and installation of such relatively new 


i 
and unf quip » 


civilian power can 


In addition to the stimulation of 
nuclear industry, it is hoped that the 
program will have important effects 
in the field of nuclear education and 
in the exchange of scientific informa- 
tion on an international basis. 


oi Decl in ei 


History 

To understand fully the significance 
of present developments in this vital 
field, it may be useful to recapitulate 
briefly the main events in the history 
of nuclear classification and declassifi- 
cation since World War II. 

Early in 1946, a system put 
into effect for the establishment of a 
declassification policy for the atomic 
energy program, The system also pro- 
vided for the systematic review of all 
atomic energy information and data. 


was 


Director of Division of Classification, AEC 


The declassification policies and pro- 
cedures were aimed not only at the 
present, but at the future as_ well. 
They provided for continuing system- 
atic review and revision to meet the 
changing times. 

Between 1946 and 1954 the policies 
were significantly revised no less than 
In 1955, 
revision of classification policy 


following a major 
(the 
seventh revision), a special review pro- 
conducted in Oak Ridge 
approximately 31,000 
documents were reviewed and about 
11,000 declassified. As a result of the 
program, all of the information needed 
for the and construction of 
research reactors was released, includ- 
ing the nuclear data and some of the 


six times. 


gram was 


during which 


design 


information concerning chemical proc- 
essing. Remaining how- 
ever, was the information dealing with 
industrial power reactors, and the tech- 
processing and 


classified, 


nology of chemical 
fuel fabrication plants. 
In December, 1956, the Tripartite 
declassification policy an- 
other major revision (the eighth revi- 
sion ) The effects of this revision 
in our Declassification Guide have al- 
ready been noted (see CEP, Septem- 
ber, 1956). Under this new policy, the 
only power information that 
will remain classified is that which is 
of primary importance to military pro- 


pulsion or production reactors. 


underwent 


reactor 


Crash Program Underway 

To hasten the date when the newly 
declassified information can be physi- 
made available to the public, a 
of about 40 qualified “declassi- 
fiers” started work on February 11, 
1957, at Oak Ridge in a repetition of 
last year’s “crash program.” The pres- 
ent project is expected to take from 


cally 
team 


six to ten weeks. 

The accelerated review will involve 
scrutiny of between 20,000 and 25,000 
separate documents. Practical use of 
the newly-released material will be 
aided by the publication by the AEC 
of bibliographies and indexes. All of 
this, of course, will take time and it 
will be some months before the intent 
of the new Declassification Guide can 
be fully translated into reality. Most 
of the material has been governed by 
the Access Permit program under 
which individuals or organizations 
with appropriate security clearances 
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are granted the right to obtain certain 
categories of classified nuclear data. 

With the recent issuance of the new 
Declassification Guide, it has been 
found possible to release from security 
restriction almost all the non-military 
and non-production nuclear reactor 
facilities in the United States. This 
includes research reactors, civilian 
power reactors, and test and experi- 
mental reactors. (See list herewith of 
reactors presently declassified.) It is 
understood, of course, that public ac- 
cess to such facilities, while no longer 
dependent on security clearance, re- 
mains subject to authorization from 
the owners of the facilities. 


Processing Dota 

Of particular interest to chemical 
engineers will be the release of con 
siderable data on specific processing 
methods involved in the construction 
and operation of plants for the prepara- 
tion of reactor fuel elements and the 
chemical reprocessing of spent reactor 
fuels. Detailed can be 
expected to be published in the fol- 
lowing areas: 


information 


Preparation of uranium alloys. 

Extraction of uranium and plutonium from 
spent fuel elements. 

Extraction of uranium metal from com- 
pounds. 

Fuel element fabrication techniques. 

Metallurgy of uranium. 

Under the new Guide, the remaining 
classified data on the dual temperature 
process for the production of heavy 
water will be released, as well as the 
technology involved in the liquid ther- 
mal diffusion and _ electromagnetic 
methods of separating the isotopes 
of uranium. Similar action is being 
taken on those parts of the process 
for separation of zirconium and haf- 
nium that were still classified. 

Furthermore, there can now be made public 
official figures on current ore production and 
estimates of total ore reserves. The world’s 
vranium industry, which now represents a pri- 
vate investment of many millions of dollars, 
will be able to participate in planning for 
nuclear power development. As a major eco- 
nomic stabilizing influence, this decision com- 
plements the schedules published by the AEC 
last fall detailing the charges to be made for 
uranium in various degrees of enrichment and 
the “buy-back” prices which were established 
at that time for plutonium and uranium. 


The effect of the new liberalized 
security policy will inevitably be felt 
not only in the industrial field, but also 
throughout all phases of our educa- 
tional system. Existing textbooks and 
other teaching material dealing with 
nuclear subjects can now be revised 
and new ones can be written all the 
way down to the high school level. It 
is our hope and expectation that the 
resulting stimulation of interest in the 
scientific and technical fields will be 

(Continued on page 60) 


Ingersoll-Rand High-Pressure Pumps at the Katy Cycling Plant 


SET IMPRESSIVE RECORD 


of Maintenance-Free Operation 


Two nine-stage CHT pumps were put into service at the Katy 
Cycling Plant in July 1943. These five-inch, double-case units, 
one of which is shown above, take lean oil at about 90°F. and 70 
psi from the still after coolers and discharge it to the absorbers 
at 1850 psi. Throughout this entire thirteen year period, the 
pump casings have not been opened. The original bearing linings 
are still in service and the only maintenance required has been 
the renewal of inboard shaft sleeves and infrequent repacking 
A third I-R pump of the same design, installed in 1944, has 
required no repairs to date 

This outstanding performance record is a typical example of 
the extra dependability that's built into every Ingersoll-Rand 
pump. Each unit is designed for real, long range economy that 
pays off in lower operating and maintenance costs year after 
year. If you have a pumping problem, your nearest I-R represen 
tative will be glad to help you. 


Ing ersoll-Rand 


10 438 


years without opening! 


11 Broadway, New York 4, N. ¥ 


COMPRESSORS + DIESEL & GAS ENGINES ~- PUMPS + AIR & ELECTRIC TOOLS * CONDENSERS + VACUUM EQUIPMENT + ROCK DRILLS 
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Retractable and expandable 
ble-dise gate valve with Teflon 
face. Holds very high vacuum, 
All welded construction, nickel 
plated for maximum tightness and 
corrosion resistance, 


Globe valve: all stainless steel; 
bellows seal; plastic seat; for 
chemical processing of radioac- 
tive material, 


Globe valve: monel body, bellows 
seal; for high-vacuum, radioac- 
tive service; metal-to-metal seat 
for high-temperature service; 
plastic seat for low-temperature 
service. 


Angle valve with double bellows 
seal in tandem. All stainless steel 
construction—for high-tempera- 
ture liquid metal service. 


Flow control of Radioactive materials 
no problem for these Crane valves 


Since the beginning of the AEC program, Crane, with 
gratifying results, has pitted its knowledge, resources 
and skill against problems in flow control that never 
before challenged man’s ingenuity. 

As a result of its experience, Crane now is supplying 


valves that are used safely in producing radioactive 


materials and in handling them for power production; 

The four valves shown here are typical of valves now 
in active atomic energy service. They are, more than 
likely, prototypes of Crane valves you will need when 
you are ready to apply atomic energy for power, or use 
radioactive materials in other processes, 


CRAN E. VALVES & FITTINGS 


PIPE © PLUMBING ¢ KITCHENS 


* HEATING «+ AIR CONDITIONING 


Since 1855— Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Areas 
Visit with us at International Atomic Exposition—Booth 337 
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WORLD’S MOST UNIFORM CRYSTALS 


PRODUCED THE S-W KRYSTAL WAY 


There is a science to the production of controlled crystals and 
that is the basis of design for Struthers Wells Crystallization 
Equipment. SW pioneered the development of controlled crys- 


tallization and today can offer you the greatest wealth of expe- 
rience available for equipment designed to give better crystal 
products at lower costs. 

Production of uniform crystals means reduction of overall 
costs by making filtration easier, reducing dust losses in drying, 
and improving purity of product. 

When you have a crystallization problem, call on Struthers 
Wells’ broad experience and capable staff. Pilot plant or 
laboratory tests are at your disposal. For basic information 


WRITE for Bulletin No. SOA. 


B CONTROLLED CRYSTAL SIZE B UNIFORM CRYSTAL SIZE 
HIGH PURITY LOWER OVERALL PRODUCTION COST 


STRUTHERS WELLS PRODUCTS 


PROCESSING EQUIPMENT DIVISION 
Crystotiizers . . . Direct Fired Heaters . . « 


*Reg. U.S. Pat. Off. 
BOUMER DIVISION 


BORERS for Power ond Heat. . . High ond 
Low Pressure... Woter Tube ... Fire Tube... 
Packoge Units 


| STRUTHERS WELLS Corporation 


Plants at Warren, Pa. 
and Titusville, Pa. 


WARREN, PA. 


Offices in Principal Cities 
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Evepor otors Heat Exchangers Mining 
end Blending Units . Quick Openmg Doors 
eee Special Carbon cod Alloy Procewing 
Vewels... 5 
Cylinders 
Bock up 
MACHINERY DIVISION 
MACHINERY for Sheet and Structural Metal t s 
forming .. . Tengent Benders . . . Folding 
Machines . . . Roller Table and Tumble Die > 
Bending Mochines .. . Prem Brakes. . . Punch 
ing ond Notching Machines. . Formmg Dies 
ns, No 2) « 59 
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Chemical Reactors... 


at Davison’s Curtis Bay plant are now processing 
monazite sand into thorium and rare earths materials 
which will eventually find their way into 

NUCLEAR REACTORS and other applications 

in the ATOMIC ENERGY FIELD. 

Visit Booth No. 224 at the Atomic Exposition in 
Philadelphia, March 11-15, and inquire about 

the products and services we are making available 

to companies either now working in or planning to 
enter the nuclear field. 


DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
Baltimore 3, Maryland & Pompton Plains, N. J. 


Producers of: Catelysts, Inorganic Acids, Superphosphates, Triple 
Superphosphates, Phosphate Rock, Silica Gels and Silicofivorides. 
Sole Producers of DAVCO” Granulated Fertilizers. 
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NEW DECLASSIFICATION 
POLICY 


(Continued from page 56) 


an added incentive for more men and 
women to seek training as engineers 
and technicians to man our expanding 
nuclear energy industry. It is also 
our hope and expectation that the re 
lease of nuclear power information 
now made possible by the Commission 
will help to assure a better future for 
mankind 


DECLASSIFIED REACTORS 


The following reactors have been declassified 
and are subject to inspection by interested par- 
ties subject to approval of the operators. 


AEC REACTORS 


Argonaut, Argonne Naught Power Reactor, 
Argonne. 

BORAX.1, Boiling Reactor Experfiment-1, (dis- 
mantied), National Reactor Testing Station, 
Idaho. 

BORAX.2, Boiling Reactor Experiment-2, (dis- 
mantied), National Reactor Testing Stotion, 
Idaho 

BORAX-3, Boiling Reactor Experiment-3, 
National Reactor Testing Station, Idaho. 

BORAX-4, Boiling Reactor Experiment-4, 
National Reactor Testing Station, Idaho. 

Brookhaven Research Reactor, Brookhaven. 

Brookhaven Medical Reactor, Brookhaven 

BSTF, Bulk Shield Test Facility, Ook Ridge 

Clementine, Los Alamos Fost Reactor (dis 
mantled) 

CP.1, (dismantled) Chicago, Illinois. 

CP.2, (dismantled) Argonne National Laboro 
tory 

CP-3, 3’, (dismantled) Argonne National Lo 
boratory 

CP.5, Argonne National Laboratory. 

EBR-1, Experimental Breeder Reactor-1, Na- 
tional Reactor Testing Station, Idaho. 

EBR-2, Experimental Breeder Reactor-2, Na- 
tional Reactor Testing Station, Idaho. 

EBWR, Experimental Boiling Water Reactor, 
Argonne National Laboratory 

ETR, Engineering Test Reactor, National Reac 
tor Testing Station, Idaho 

HEW-305, Hanford 305 Test Reactor. 

HRE-1, Homogeneous Reactor Experiment-!, 
Oak Ridge (dismantled). 

HRE-2, Homogeneous Reactor Experiment-2, 
Oak Ridge 

HYPO, High Power Water Boiler, Los Alamos 
(dismantled) 

KEWB-1, Kinetic Experiment on Water Boilers, 
Santa Susana, California. 

LAPRE-1, Los Alamos Power Reactor Experi- 
ment-1, Los Alamos. 

LAPRE-2, Los Alamos Power Reactor Experi. 
ment-2, Los Alamos. 

LITR, Low Intensity Test Reactor, Oak Ridge. 

LIWB, Livermore Water Boiler, Livermore, Calli- 
fornia. 

LMFRE, Liquid Metal Fuel Reactor Experiment 

LOPO, Low Power Water Boiler, Los Alamos 
(dismantled) 

LPTR, Livermore Pool Type Reactor, Livermore, 
California 

LTR, Lattice Test Reactor (PCTR), Hanford 

MTR, Moterials Testing Reactor, National Re- 
actor Testing Station, Idaho 

Oak Ridge Graphite Reactor (X-10), Oak Ridge 

Omega West Reactor, Los Alamos 

OMRE, Organic Moderated Reactor Experiment, 
National Reactor Testing Station, Idaho 

ORR, Ook Ridge Research Reactor, Ook Ridge 

PCTR, Physical Constants Test Reactor (see 
LTR) 

(Continued on page 78) 
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DESIGNING 
ENGINEERS 
AND 
CONSTRUCTORS 


LUMMUS 


FOR THE 
PETROLEUM 
AND CHEMICAL 
INDUSTRIES 


385 MADISON AVENUE, NEW YORK 17, NEW YORK 


First High Pressure 
cetylene Chemicals Plan 
In U.S. Now In Operation 


Plant Built By Lummus For 
General Aniline & Film 
Corporation At Calvert 
City, Kentucky Has Been 
Operating Smoothly 

Since Startup 


Early in 1956 the first full scale 
installation this 
country for the production of acet- 


commercial in 
ylene chemicals by high pressure 
techniques was placed in operation 
at Calvert City,, Kentucky. It was 
enginecred by 
The Lummus Company based on 
General Aniline & Film Corpora- 
tion’s design. GAF is the pioneer 


and constructed 


of high pressure acetylene tech- 
nology in this country. 


The chemicals presently manu- 


factured include propargyl alco- | 


hol, 1 .4-butanediol, 


butynediol, 


butyrolactone, pyrrolidone, vinyl- | 


. | 
pyrrolidone, polyvinylpyrrolidone 


(PVP). 

As a of 
search, pilot plant production and 
market 
these products already have wide 


result extensive re- 


development by 
acceptance industrially for use in 


cosmetics, pharmaceuticals, de- 
tergents, plastics and plasticizers, 
fibers, textile auxiliaries, solvents, 


corrosion inhibitors and germi- 


| 


| 


cides. With full scale commercial | 
production now under way, indus- | 


try 
materials at new low prices and in 
multi-million pound quantities. 


The engineering and construc- 
tion of this new and unusual proc- 
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will be able to obtain these | 


essing plant required the closest 


and 


GAI 


Lummus personnel at all levels, 


cooperation between 
and it proceeded smoothly through 


a successful startup. 


[his project is one more indica- 
tion of the ability of The Lummus 
Company to handle challenging 
installations for the chemical proe- 
ess industries. Look to Lummus 
when you have a unique engineer- 
ing and construction problem, 


THE LUMMUS COMPANY, 
385 Madison Avenue, New York 
17, N. Y. Engineering and Sales 
Offices: New York, Houston, 
Montreal, London, Paris, The 
Hague, Bombay. Sales Offices: 
Chicago, Caracas, Heat Exchanger 
Plant: Honesdale, Pennsylvania. 
Fabricated Piping Plant: last 
Chicago, Indiana. 


53, No 2) 61 
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LARGE OR 
SMALL... 


EFCO dove it right 


One reason that Efco does it right is its many vears of 
experience in designing and fabricating heat-exchangers 
for the wide range of temperatures and pressures repre- 
sented by ethylene plants and platinum catalyst reforming 
units. We are recognized specialists in handling all grades 
of carbon, alloy, and stainless steels, nickel, aluminum, 
and special low-temperature materials. 


EFCO’S FOUR POINT PROGRAM PROVIDES: 


service-proved engineering design 

guaranteed job-ratings 

complete fabricating facilities 

technical service before, during and after installation 


ASK OUR GULF COAST CUSTOMERS — THEY KNOW US WELL 


Write for General Catalog 


EFCO HEAT TRANSFER EQUIPMENT 


Engineers and Fabricators, Inc. 
P. O. BOX 7395 HOUSTON 8, TEXAS 
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274 Turbo Side-Entering Propeller Mix- 
ers. First in a series of mew modern de- 
signs by Turbo-Mixer, the units feature 
interchangeable repackable stuffing boxes 
or mechanical seals. They mount on stand- 
ard 8” or 10” flanges, and are available 
either with V-belt drive or direct gear 
drive. Built for continuous operation with 
minimum maintenance. Furnished in all 
sizes from 1 to 30 hp 

Turbo-Mixer side-entering propeller 
mixers offer the following features: 


1. Repackable Stuffing Box, using spe- 
clally-designed positive seal mechanism 


201 Activated Carbon. New bulletin from 
BarnebeyCheney Co. describes treatment 
of liquid waste with Adsorbit activated 
carbon to remove all types of organic im 
purities 


202 Catalog of 2,500 Organic Chemicals. 
Complete stock of organic chemicals avail 
able for immediate delivery. Chicago Ap 
peratus Co. 


203 Heteropolymolybdates. |5-page bulle- 
tin covers properties, uses, classification, 
nomenclature, & preparation of heteropoly- 
molybdates. Climax Molybdenum Co. 


204 Vinol Polyvinyl Alcohol. Technica! Bul 


letin PVB-44A, published by Colton Chem 
ical Co. Division of Air Reduction Co., de 


=e 


| 


DEVELOPMENTS OF THE MONTH 


2. Retracting Bearing Housing. The 
complete housing retracts, leaving the 
bearings untouched 

3. Simplicity. Only two bolts to retract 
the bearing housing and to return it to 
operating position. 

4. A special mechanical seal can be re 
placed while the tank is full 

The units can be supplied in all standard 
materials of construction and alloys 
Hardened shafts are available. For data 
sheet $-511, circle number 274 on Data 
Service Post Card on next page 


ENGINEERING DATA—MATERIALS 


scribes properties of vino! polyviny! alcohol 
& its application to whitewares, refractories, 
& electronic ceramics & glares 


205 low Durometer Rubber Stock. New 
very low durometer silicone rubber stock 
has compressibility in the range of silicone 
sponge rubber. Sample & additional data 
available from Connecticut Hard Rubber Co 


206 Methylene Chloride-Multipurpose 
vent. 24-page booklet gives complete 
technical information on methylene chloride 


207 PVC Plastic Pipe Technical Date. Bulle 
tin from Kraloy Plastic Pipe Co 

208 New Products Book 
new book containing detailed information 
on the entire line of Solvay alkalies & chem 


Comprehensive 


pemec! Carvin 


vent Oerven 


] 


icals is announced by Solvay Process Divi 
sion, Allied Chemical & Dye Corp 


209 Trimethy! Aluminum. Pilot Plant quen- 
titles now aveilable from US. Industrial 
Chemicals Co Possible applications «as 
polymerization catalyst and as intermediate 


for chemical synthesis 


210 New Vulcanizing Agent HMDA 
Carbamate, product of M. W. Kellogg, per- 
mits controlled curing of elastomers and 
resins capable of being crosslinked with 


organic polyamines. Descriptive bulletin 


211 Organic Chemicals Catalog & Price 
List. 224.page publication covers more then 
3,500 Eastman organic chemicals Avail 
able from Distillation Products industries 


Division of Eastman Kodak Co 


(Continued on page 68) 


DEVELOPMENTS OF THE MONTH (Cont.) 


275 “Double-duty” Filters. A complete 
line of filters which can be cleaned in less 
than 15 minutes is being offered by the 
Sel-Rex Corp. The simplified cleaning 
operation is made possible by a new de 
sign which entails securing the entire fil 
tering element to the hand-tightened tank 
cover. Thus, the complete assembly lifts 
out as a unit for quick, easy washing 

Any Sel-Rex filter can be used with 


either a specially designed stainiess steel 


annuler element or @ porous stone mem 


brane. Conversion trom one element to 
the other tekes only « few minutes 

Standard portable or stationary models 
are available from 250 to 18,000 gallons 
per hour capecity, in stainless steel with 
rubber lined components or with all iron 
perts 

Illustrated is the Model with 
capacity of 250 gellons per hour Sin 
catelog sheets describing these filters ere 
available from the manufacturer, Sel Rex 


Corp (Continued on next page) 
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274 Turbo Side-Entering Propeller Mix- 
ers. First in a series of new modern de- 
signs by Turbo-Mixer, the units feature 
interchangeable repackable stuffing boxes 
or mechanical seals. They mount on stand- 
erd 8” or 10” flanges, and are available 
either with V-belt drive or direct gear 
drive. Built for continuous operation with 
minimum maintenance. Furnished in all 
sizes from 1 to 30 hp. 

Turbo-Mixer side-entering propeller 
mixers offer the following features: 


1. Repackable Stuffing Box, using spe- 
clally-designed positive seal mechanism 


2. Retracting Bearing Housing. The 
complete housing retracts, leaving the 
bearings untouched. 

3. Simplicity. Only two bolts to retract 
the bearing housing and to return it to 
operating position. 

4. A special mechanical seal can be re- 
placed while the tank is full. 

The units can be supplied in all standard 
materials of construction and alloys. 
Hardened shafts are available. For data 
sheet 5-511, circle number 274 on Data 
Service Post Card on next page 


ENGINEERING DATA—MATERIALS 


201 Activated Carbon. New bulletin from 
BarnebeyCheney Co. describes treatment 
of liquid waste with Adsorbit activated 
carbon to remove all types of organic im 
purities. 


202 Catalog of 2,500 Organic Chemicals. 
Complete stock of organic chemicals avail 
able for immediate delivery. Chicago Ap 
peratus Co. 


203 Heteropolymolybdates. |5-page bulle- 
tin covers properties, uses, classification, 
nomenclature, & preparation of heteropoly- 
molybdates. Climax Molybdenum Co 


204 Vinol Polyvinyl Alcohol. Technical Bul 


letin PVB-44A, published by Colton Chem 
ical Co. Division of Air Reduction Co., de 


scribes properties of vinol polyviny! alcohol 
& its application to whitewares, refractories, 
& electronic ceramics & glezes. 


205 Low Durometer Rubber Stock. New 
very low durometer silicone rubber stock 
has compressibility in the range of silicone 
sponge rubber. Sample & additional data 
available from Connecticut Hard Rubber Co. 


206 Methylene Chloride-Multipurpose Sol- 
vent. 24-page bookier gives complete 
technical information on methylene chloride. 


207 PVC Plastic Pipe Technical Date. Bulle- 
tin from Kraloy Plastic Pipe Co. 


208 New Products Book. Comprehensive 
new book containing detailed information 
on the entire line of Solvay alkalies & chem- 


ORIVEN 


icals is announced by Solvay Process Divi 
sion, Allied Chemical & Dye Corp 


209 Trimethy! Aluminum. Pilot Plant quen- 
titles now available from US. Industrial 
Chemicals Co. Possible applications as 
polymerization catalyst and as intermediate 
for chemical synthesis. 


210 New Vulcanizing Agent. HMDA- 
Carbamate, product of M. W. Kellogg, per- 
mits controlled curing of elastomers and 
resins capable of being cross-linked with 
organic polyamines. Descriptive bulletin. 


211 Organic Chemicals Catalog & Price 
List. 224-page publication covers more than 
3,500 Eastman organic chemicals. Avail- 
able from Distillation Products Industries 
Division of Eestman Kodak Co 
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275 “Double-duty” Filters. A complete 
line of filters which can be cleaned in less 
than 15 minutes is being offered by the 
Sel-Rex Corp. The simplified cleaning 
operation is made possible by a new de- 
sign which entails securing the entire fil- 
tering element to the hand-tightened tank 
cover. Thus, the complete assembly lifts 
out as @ unit for quick, easy washing. 
Any Sel-Rex filter can be used with 
either a specially designed stainless steel 
annular element of @ porous stone mem- 


brane. Conversion from one element to 
the other takes only a few minutes. 

Standard portable or stationary models 
are available from 250 to 18,000 gallons 
per hour capacity, in stainiess steel with 
rubber lined components or with all iron 
parts 

Ilustrated is the Model BS-1 with « 
capacity of 250 gallons per hour. Six 
catalog sheets describing these filters are 
available from the manufacturer, Sel Rex 
Corp (Continued on next page) 
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276 Adjusteble-blade Axial Compressor. Allis-Chaimers hes 
introduced a new type axial compressor with full stator blade 
control which can be used with almost the same capacity varia- 
tion as centrifugal units and still maintain the high efficiency and 
pressure rises at part load points which are characteristic of the 
axial compressor. Each row of stator bledes has a hydraulic 
master positioner or geared electric motors which are used to 
position the blades. This allows individual rows of stator blades 
to be adjusted separately or all can be tied together to move at 
one time. The new machines are particularly adapted for large 
volume applications where capacity variation is necessary 


(Continued on page 65) 


JUST A MOMENT is needed to learn how to use this insert 
When looking through the front part of the magazine, pull 
the folded portion of the insert out to the right, and the 
numbers on the post cerd are convenient for circling 


THEN... 


-< 


' 
' 
' 

A. 


AS YOU PASS the pull-out page, and it is on the left, fold 
the post card back along the vertical scoring, and once again 
the numbers are handy for circling. 


Numbers followed by letters are for checking your interest in 
the products, equipment, and services advertised in this issue, 
the number corresponding to the page on which the ad 
appears. Letters indicate position on the page: L, left; R, right; 
T, top; B, bottom. A indicates « full page; IFC, IBC, and OBC 
are cover advertisements. Numbers in the 200-<eries bring you 
new engineering data in the chemical engineering field 


Be sure to include your name, address, and position. 
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277 Easy-cleaning Nozzles. The Pull 
Out-Vane Fulliet Nozzle is designed for 
installation in inaccessible places where 
cleaning is a major problem. The vene of 
the nozzle is made with a small female 
threaded connection to receive 6 pull-out 
rod which can be installed by the user 
in the desired length. The rod extends 
back inside the pipe to some connection 
point that is easily accessible. Wher 
cleaning is needed, the vane is merely 
' drawn back through the pipe, removed, 
' and cleaned while the nozzle itself is 
flushed out. The Fulliet Nozzle is sup 


If Mailed in the 
United States 


New York 


plied in a range of sizes and capacities 

Data sheet is available from Spraying 
: Systems Co. Circle number 277 on Data 
Post Card 


New York 36, 


25 West 45th Street 


278 WNew Type Flange Union. Almar Hydraulic Vaive Co. offers 
' @ flange union with socket weld connections which will with- 
stand high operating pressures (to 3,000 !b./sq.in.) for schedule 
: 80 pipe. Special unions incorporating the same design can be 
: provided to withstand pres- 
sures up to 10,000 Ib./sq.in. 
Important features of the 
union are @ true-ball seat and 
revolvable flanges. The true | 
ball seat assures leak-proof 
sealing even when there is 
a considerable misalignment 
of pipe. The _ revolvable 
flanges make assembly easier. 
Aveilable for pipe sizes from 
Va in. to 6 in. 


First Class Permit Ne. 48890, Sec 349, PL & R, New York, N. Y. 
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by 


279 Radially Removable Flexible Cou- 
pling. Unit which provides a simple means 
of disconnecting two units without axial 
movement of the shafts is offered by the 
Lovejoy Flexible Coupling Co. Completely 
maintenance and lubrication-free, the RRL 
coupling is extremely rugged and simple 
in design. There is no wear on the metal 
jews since the joad is transmitted by com- 
pression of the one-piece load cushion. 
Horsepower ratings range from 7.5 to 
40 at 1,800 rpm. Maximum bores range 
from 1% in. to 2% in. with maximum 
0.D.'s from 2-9/16 in. to 5 in. Maximum 
overall length runs from 6Ve in. to 7% 
in. Complete technical data from manu- 
fecturer. Circle number 279 on Data 
Post Card. 


Stamp 


No 
Postage 
If Mailed in the 
United States 


New York 


New York 36, 


280 Polyester Gless Tanks. Light and heavy duty polyester 
glass tenks, available from Haveg Industries, have excellent 
resistance to the effects of brine 
end other corrosive solutions. 
They ere extremely light, making 
for ease of installation. 

The tanks can be supplied in 
sizes up to 30,000 gallons and are 
fabricated also to special require 
ments. 

Prices are said to be substen- 
tially less than for tanks of similar 
size in corrosion-resistent metals. 


(Continued on page 68) 
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PRODUCTS ADVERTISED IN THIS ISSUE 


1FC Urea Plant Design & Construction. 
Vulcan Engineering Division offers the 
Inventa (Swiss) process for manufacture of 
plastic and pharmaceutical grade urea. 


3R Bulk Feeder Date. Draver Feeders, 
available with automatic timing controls, 
prevent overloading of production ma- 
chinery. 8B. F. Gump Co. 


4A Entrainment Separators. 
Demisters give positive separation of liquid 
from gas with negligible pressure drop 
Bulletin from Otto H. York Co 


Yorkmesh 


6A-7A Stainless Steel. Plates, heads, tube 
sheets, discs, forgings, flanges, rings, 
special patterns, bars. G. O. Carlson, Inc. 


8A Sulphur Pesticide 
portant constituent of Diazinon (product of 
Geigy Chemical Corp.), one of the most 


Sulphur is an im 


effective modern pesticides. Texas Gulf 
Sulphur Co. 
9A inert Gas Generstors. For purging 


pipelines, tanks, etc. Bulletin from C. M 
Kemp Manufacturing Co. 


11A Diaphragm Control Valves. Accurate 
and undistorted positioning throughout en- 
tire range of valve travel. Valve data 


catalog. Kieley & Mueller, Inc. 


Teflon Mechanical Seal. Chemiseals, 
with pressure-balanced bellows design, pay 
off in longer trouble-free life. United 


States Gasket Co. Bulletin 


13A Gas Generating Systems. Ges Atmos- 
pheres, Inc. are designers of gas generat- 
ing systems for food processing, petroleum, 
chemicals, metals. 


14A-15A Standard End Suction Centrifugal 
Pumps. More than 70,480 combinetions 
from standard, stocked parts. Bulletin from 
Worthington Corp. 


16L Differential Pressure Transmitter. Bar- 
ton Model 214 differential pressure trans- 
mitter gives dependable per- 
formance in precise measurement of flow, 
liquid level, differential pressure. Bulletin. 
Barton Instrument Corp. 


accurate, 


17A Carbon Anodes. Great Lakes Carbon 
Corp. offers specialized consulting services. 


Pressure Centrifuge Date. Merco 
Pressure Centrifuge, product of Dorr-Oliver, 
is designed for continuous operation et 


pressures up to 110 Ib./sq. in. Bulletin 


19A Nuclear Engineering Projects. Elec- 
tric power, propulsion, rediation research, 
industrial process heating, control & safety, 
chemical manufacture. Ralph M. Parsons 
Co. 


20A Chemical Process Equipment. Al! 
types of process equipment in titanium & 
glessed steel. Technical data from the 
Pfaudier Co. 


23A Filters. Large cake capacity is of 
perticular importance for economy in heavy 
duty filtering. Sparkler Manufacturing Co 


25A Petrochemisofiow Furnaces. Mere 
then 1,500 now in satisfactory service. 
PetroChem Development Co 


26L Controlled-Humidity Air Conditioning. 


Two technical bulletins from Niagara Blower 


Co. 
27A “Votetor” Continvows Processing 
Equipment. Agitetes and simultaneously 


hests or cools liquid or viscous material 
Consulting services offered by the Girdler 
Co. 


284 Heat Exchangers. Heliflow exchangers 
give higher rate of heat transfer, closer 


femperature approach Graham = Manu- 
facturing Co 
29A Stainless Steel Manvel. 44 page 


booklet “Making the Most of Stainless 
Steels in the Chemical Processing Indus- 
tries.“ Crucible Steel Co. of America 


30L Small-Scale Laboratory Equipment. 
“Mini-tab” line, made by Ace Glass, Inc., 
has been expanded to include many more 
individual components end new assemblies 


“Supplement A” available. 


31A Nozzle Type Relief Valve. High per 
formance & long service. Bulletin from 
Crosby Valve & Gage Co 


32A Filtration Research Service. Eimco 
Corp. has facilities to test your slurry on 


all types of filtration equipment 


33A Vinyl Resins. Exon 468 is specifically 
formulated for makers of vinyl asbestos 
floor tile. Consulting Chemical 
Sales Division, Firestone Plastics Co 


services 


35A Liquid Sedium Pump. World's largest 
liquid sodium pump features many design 
“firsts.” Byron Jackson Pumps. 


36A Leskproof Pumps. Chempump can't 
leak because it has no seals, no stuffing 
box, no packing. Details fromm Chempump 
Corp. 


37A Expansion Joints. Adsco expansion 
joints cause less heat loss & pressure drop, 
take up less space than pipe bends, at less 
cost. Adsco Industries, Inc. Bulletin. 


381 Cooling Tower Fans. Bulletin from the 
Marley Co. describes edventages of Mullti- 
Blade Aerfoil Fans. 


39A Continvows Calciner & Cooler. Oper- 
ates from 900° to 2,100°F. in reducing, 
oxidizing, or neutral atmosphere; cools, 


discharges at 200°F. of lower. Bartlett 
Snow 
40L Corrosion -Resistent Plastic Piping. 


Technical bulletin from American Hard Rub- 
ber Co. gives properties of Ace “Riviclor” 
unplasticized polyvinyl chloride process 
piping. 

MediumDensity Polyethylene. 
Expansion of U. S. Industrial Chemicals Co 
plent in Tuscole, Ill. described in reprint 
from US.1. Chemical News. 


industrial Wire Cloth, in 9 weeves 
in any metal or alloy, in bulk or febriceted 
parts. B80-pege catalog from Cambridge 
Wire Cloth Co. 


Rare Earth Date Sheets. Characteris- 
tics of oxides, metals, salts. Michigan 
Chemical Corp. 
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45A Liquid Level Control Equipment 
Fisher Governor Co. specializes in the solu 
tion of tough liquid level control problems 


46A Process Equipment Feb:ication. Heat 
exchangers, steel and alloy plate, contain 
ers, & pressure vessels Bulletins from 


Downingtown tron Works, In« 

48A Design, Engineering, Fabrication Serv- 
ices. Process equipment in all ferrous end 
non-ferrous metals Acme Coppersmithing 


& Machine Co 
49A Turbo Mixers 


fered on your heavy-duty mix 


Consulting services of 
ing problems 
Turbo-Mixer Division of General Americen 


Transportatic m Corp 


SOA Filters. Industrial Filter & Pump Mfg 
Co., will send specific information on verti 
cal, horizontal shell, tubular, & Hydrashoc 
filters 


Impervious Graphite Equipment. 


Technical catalogs from National Carbon 


Co. on “Karbate” heat exchangers, pumps, 


armored piping 


53A Convertible Flow Transmitters. “Tran- 


siTwins,” product of Brooks Rotameter Co., 
ere convertible—either electric or pneume 
tic Bulletin. 


O CIRCLE your Dota 
Service requests on 
the handy postcard 
on page 64 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


544A Packaged Fume Washer, Made in 
four standard models with capacities from 
750 to 6,500 cv ft./min,, 


much emaller then usual custom-built units 


the Cyclonaire te 


Data from U. S. Stoneware 


544 Chemicallyinert Bellows. Teflon bel- 
lows in wide range of designs for meter- 
ing pumps, pressure eccumulators, batching 
scale connectors, etc. Catalog from Crane 


Packing Co 


55A Ultrasonic Inspection Systems Com 
plete details on quality control by vultre 
Curtie 


sonic inspection aeveileble from 


Wright Corp 


57A High-pressure Pumps. Ingersoll Rand 
high-pressure pumps have been in service 
at the Katy cycling plant for thirteen yeers 


without opening the casings Consulting 
services 
Valves for Redicactive Materisls. 


Several types of Crane Co. valves end f- 
tings now in active atomic energy service. 


Crystellizetion Equipment. Controlled, 
uniform crystal size, high purity, lower cost 
Struthers Wells Corp. will make pilot plent 
or laboratory feats 


(Continved on pege 72) 
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PRODUCTS ADVERTISED IN THIS ISSUE 


1FC Urea Plant Design & Construction. 
Vulcan Engineering Division offers the 
Inventa (Swiss) process for manufacture of 
plastic and pharmaceutical grade urea. 


3R Bulk Feeder Date. Draver Feeders, 
aveilable with automatic timing controls, 
prevent overloading of production ma- 
chinery. B. F. Gump Co. 


4A Entrainment Separators. Yorkmesh 
Demisters give positive separation of liquid 
from gas with negligible pressure drop. 
Bulletin from Otto H. York Co 


6A-7A Stainless Steel. Plates, heads, tube 
sheets, discs, forgings, flanges, rings, 
special patterns, bars. G. O. Carlson, Inc. 


8A Sulphur Pesticide. Sulphur is an im- 
portant constituent of Diazinon (product of 
Geigy Chemical Corp.), one of the most 
effective modern pesticides. Texas Gulf 
Sulphur Co. 


9A Inert Gas Generators. For purging 
pipelines, tanks, etc. Bulletin from C. M 
Kemp Manufacturing Co. 


11A Diaphragm Control Valves. Accurate 
and undistorted positioning throughout en- 
tire range of valve travel. Valve data 
catalog. Kieley & Mueller, Inc. 


12L Teflon Mechanical Seal. Chemiseals, 
with pressure-balanced bellows design, pay 
off in longer troublefree life. United 
States Gasket Co. Bulletin. 


13A Gas Generating Systems. Gas Atmos- 
pheres, Inc. are designers of gas generat- 
ing systems for food processing, petroleum, 
chemicals, metals. 


14A-15A Standard End Suction Centrifugal 
Pumps. More then 70,480 combinations 
from standard, stocked parts. Bulletin from 
Worthington Corp. 


16L Differential Pressure Transmitter. Bar- 
ton Model 214 differential pressure trans- 
mitter gives accurate, dependable  per- 
formance in precise measurement of flow, 
liquid level, differential pressure. Bulletin. 
Barton Instrument Corp. 


17A Carbon Anodes. Great Lakes Carbon 
Corp. offers specialized consulting services. 


18A Pressure Centrifuge Date. Merco 
Pressure Centrifuge, product of Dorr-Oliver, 
is designed for continuous operation at 
pressures up to 110 Ib./sq. in. Bulletin. 


19A Nuclear Engineering Projects. Elec: 
tric power, propulsion, radiation research, 
industrial process heating, control & safety, 
chemical manufacture. Ralph M. Parsons 
Co. 


20A Chemical Process Equipment. All 
types of process equipment in titanium & 
glassed steel. Technical data from the 
Pfaudier Co. 


23A Filters. Large cake capacity is of 
particular importance for economy in heavy 
duty filtering. Sparkler Manufacturing Co. 


25A Petrochem-isoflow Furnaces. More 
then 1,500 now in satisfactory service. 
PetroChem Development Co. 
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26L Controlled-Humidity Air Conditioning. 


Two technical bulletins from Niagara Blower 


Co. 


27A “Votator”  Continvous Processing 
Equipment. Agitates and simultaneously 
heats or cools liquid ofr viscous material. 
Consulting services offered by the Girdler 
Co. 


Heat Exchangers. Helifiow exchangers 
give higher rate of heat transfer, closer 
temperature epproach. Graham Manvu- 
facturing Co. 


29A Stainless Steel Manuel. 44-pege 
booklet “Making the Most of Stainless 
Steels in the Chemical Processing Indus- 
tries.” Crucible Steel Co. of America. 


30L Small-Scale Laboratory Equipment. 
“Minitab” line, made by Ace Glass, Inc., 
has been expanded to include many more 
individual components and new assemblies. 
“Supplement A” available. 


321A Nozzle Type Relief Valve. High per 
formance & long service. Bulletin from 
Crosby Valve & Gage Co. 


32A Filtration Research Service. Eimco 
Corp. has facilities to test your slurry on 
all types of filtration equipment. 


33A Vinyl! Resins. Exon 468 is specifically 
formulated for makers of vinyl asbestos 
floor tile. Consulting services. Chemical 
Sales Division, Firestone Plastics Co. 


35A Liquid Sedium Pump. World's largest 
liquid sodium pump festures many design 
“firsts.” Byron Jackson Pumps. 


36A Leakproof Pumps. Chempump can’t 
leak because it has no seals, no stuffing 
box, no packing. Details from Chempump 
Corp. 


37A Expansion Joints. Adsco expansion 
joints cause less heat loss & pressure drop, 
take up less space than pipe bends, at less 
cost. Adsco Industries, Inc. Bulletin. 


384 Cooling Tower Fans. Bulletin from the 
Marley Co. describes advantages of Multi- 
Blade Aerfoil Fans. 


39A Conti Calciner & Cooler. Oper- 
ates from 900° to 2,100°F. in reducing, 
oxidizing, or neutral atmosphere; cools, 
discharges at 200°F. or lower. Bartlett- 
Snow. 


40L Corrosion -Resistent Plastic Piping. 
Technical bulletin from American Hard Rub- 
ber Co. gives properties of Ace “Riviclor” 
unplasticized polyvinyl chloride process 
piping. 

41A42A Medium-Density Polyethylene. 
Expansion of U. S. Industrial Chemicals Co. 
plant in Tuscola, Ill, described in reprint 
from U.S.!. Chemical News. 


43R Industrial Wire Cloth. in 9 weaves 
in any metal or alloy, in bulk or fabricated 
parts. 80-page catalog from Cambridge 
Wire Cloth Co. 

444 Rare Earth Data Sheets. Characteris- 
tics of oxides, metals, salts. Michigan 
Chemical Corp. 


45A lLiqvid Level Control Equipment. 
Fisher Governor Co. specializes in the solu- 
tion of tough liquid level control problems. 


46A Process Equipment Fabrication. Heat 
exchangers, steel and alloy plate, contain 
ers, & pressure vessels. Bulletins from 
Downingtown Iron Works, Inc. 


48A Design, Engineering, Fabrication Serv- 
ices. Process equipment in all ferrous end 
nonferrous metals. Acme Coppersmithing 
& Machine Co. 


49A Turbo-Mixers. Consulting services of- 
fered on your heavy-duty mixing problems. 
Turbo-Mixer Division of General American 
Transportation Corp. 


50A Filters. Industrial Filter & Pump Mfg. 
Co., will send specific information on verti- 
cal, horizontal shell, tubular, & Hydra-shoc 
filters. 


Impervious Graphite Equipment. 
Technical catalogs from National Carbon 
Co. on “Karbate” heat exchangers, pumps, 
armored piping. 

53A Convertible Flow Transmitters. “Tran- 
siTwins,” product of Brooks Rotameter Co., 
sre convertible—either electric or pneumea- 
tic. Bulletin. 


O CIRCLE your Dota 
Service requests on 
the handy postcard 
on page 64 fo 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


544A Packaged Fume Washer. Made in 
four standard models with capacities from 
750 to 6,500 cu.ft./min., the Cyclonaire is 
much smaller than usual custom-built units. 
Data from U. S. Stoneware 


54L Chemically-inert Bellows. Teflon bel- 
lows in wide range of designs for meter- 
ing pumps, pressure accumulators, batching 
scale connectors, etc. Catalog from Crane 
Packing Co. 


55A ic Insp Systems. 
plete details on quality control by ultre- 
sonic inspection available from Curtis 
Wright Corp. 

57A High-pressure Pumps. Ingersoll-Rand 
high-pressure pumps have been in service 
at the Katy cycling plent for thirteen yeers 
without opening the casings. Consulting 


services. 


Valves for Redicactive Materials. 
Several types of Crane Co. valves and fit- 
tings now in active atomic energy service. 


59A Crystallization Equipment. Controlled, 
uniform crystal size, high purity, lower cost. 
Struthers Wells Corp. will make pilot plent 
or laboratory tests. 


(Continued on pege 72) 


Why a Heat Exchanger Poses for an X-ray 


They don't speak for the fact that all P-K welders are 


This technician is giving a clean bill of health to a com- 
ASME qualified for a total of more than 50 types of 


pleted weld on a P-K heat exchanger. Like the x-ray of 
your chest, this x-ray picture is designed to pick up flaws welding procedures—meaning that the likelihood that 
before they have a chance to become harmful. flaws will occur at all is minimized. Nor can you see in 
Pinholes, lamination, slag inclusions, and all other an x-ray photo the incredibly careful design and calcula- 
symptoms of failure are ruled out by this process, which tion that goes into every P-K pressure vessel, to assure 
is used to scrutinize the “inside” of every weld. Such that it will be thermally and physically correct in every 
radiographs are indispensible in manufacturing pres- way. 
sure vessels thet will meet every test of time and use. Add this all-important knowledge of thermal design 
Each x-ray is checked by a representative of the Hart- to P-K’'s tabricating and testing procedures, and you 
ford Steam Boiler Inspection and Insurance Company have what makes P-K heat transfer equipment different 


—for further insurance that every P-K heat exchanger ~and better—than all the rest. 

meets or exceeds the rigid standards of the 1952 ASME Like proof? We'd be delighted to receive your inquiry. The 

Code for Unfired Pressure Vessels Patterson-Kelley Co. Inc, 1720 Hanson Street, East Stroudsburg, 
But weld x-rays at P-K represent only a precaution. Penns. Offices in principal cities 


Patterson Kelley | 


Chemical 1 @) K Division 


@i 
Twin Shell Blenders ©  Avutocloves ¢ Pilot Plants « Heat Exchongers * Ribbon and Double Cone Blenders ¢ Lever Lock Doors 
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MATERIALS (Cont.) 


212 = Silicone Lubricant Brochure. Properties 
and performance of silicone oils greases 
and compounds Much technical data iv 
simplified tables and graphs. Dow Corr ing 
Corp 

214 Corrosion Resistant Plastic Liner. Epoxy 
base compound, Coroline 347, is inert to 
organic acids, dilute mineral acids, caustics 
alkalines, and most solvents. Technical data 


from Homalite Corp 


215 High-Speed Flocculating Agent. Two 
new booklets describe latest results in 
water waste and sewage treatment with 
Separan 2610, product of Dow Chemical 
Co 


216 Tertiary-Alkyl Primary Amines. 36 
y y y 

page booklet describes physic al and chem 

ical properties, applications and chemical 


reactions of 1 butylamine t-octylamine 


Primene BIR and Primene JMT Rohn 
& Haas Co 


217 Colored Gaskets and Shims. Instant 
‘ tion of correct gauge of gasket, shim, 
spacer, or washer by the Color-Plast syster 


Four page ftolder from General Gasket, Inc 


218 High Molecular Weight 
Plasti¢izer. Emery 3049-5, product of Ew ery 


Polymeric 
Industries, permits easy processing in con 


ventional equipment Technical data 


219 Chlorine Dioxide 
New 12 page booklet discussing bleaching 


Bleaching Data 


of inedible fats with chlorine dioxide In 
dustrial Chemicals Division, Olin Mathiesor 


Chemical Corp 


220 Titanium Trichloride 


cation as catalyst in manufacture of isotac 


Potential appli 


tic polymers such as polypropylene Avail 


able on semi-commercial basis Prelim 


inary technical bulletin Stauffer Chemical 


Co 

221 Industrial Insulation Catalog. Stand 
ard sizes, thicknesses, and thermal conduc 
tivities for more than 20 types of heat and 
cold insulations for equipment and piping 


Baldwin-Hill Co 


222 Chemical Catalog. Lists over 4,000 


chemicals including fine organics, inorganic 


reagents, indicators, etc Matheson, Cole- 


man, and Bell 


223 Quarternary Ammonium Salts. Chem- 
ical and physical characteristics with appli 
cations and formulations Booklet from 


Chemical Division, Armour and Co 


224 Handy Insulation Estimation Chart 
Converts gallon quantities into sq ft. of 
surtace area for « ylindrical vessels Are 


strong Cork Co. 


225 WNonyl Alcohol—Dinonyl Phthalate. 
Commercial quantities now available from 
Eastman Chemical Products 9 page tech 


nical data report 


226 Industrial Ceramics Selection Chart. 
Gives mechanical, physical, and electrical 
properties of Star ceremics. Star Porcelain 


Co 


227 Chemical Pump Packing. Self-forming 
chemical-resistant packing excellent for 


emergency use against industrial acids, 


alkalies, and solvents. Technical data avail 
able on Abbott and Biddle’s number 403 


packing 
228 Lithium Metal Data. Latest issue of 
“Foote Prints” discusses uses of lithium in 


nuclear energy and chemical engineering 


Foote Mineral Co 


Bulletin 


specifi 


299 Ethylene Oxide Technical 
42-page bulletin gives properties 
cations, uses, and methods of handling 


Jeflerson Chemical Co 


230 Valve Lubricant Selection Data. Rock 
well Manufacturing Co. offers comprehen 
sive bulletin on “Lubricants for Rockwell 
Nordstrom Valves Selection data on about 


80 new lubricants 


231 Epoxy Fatty Acid Ester Plasticizers 


Methods of preparation and individual 
properties described in new bulletin from 


Becco Chemical Division, Food Machinery 
and Chemical ¢ orp 


232 Silicone Rubber Packing Data. Dia 


phragms gasketing sheet packing oil 


seals, rings, insulation tape, and rod and 
valve stem packing Technical data from 


Garlock Packing Co 


DEVELOPMENTS OF THE MONTH (Cont.) 


281 Cont Vol tric Feeder 


Omega Rotodip Liquid Feeder is a wide 


range pre corrosion resistant feeder 
specially designed to handle dilute or 
concentrated acids, alkalies, or slurries 
The unit consists of a tank in which the 
liquid level is maintained by a float valve 
or overtiow weir, 4 dipper wheel for trans 
ferring the liquid over a baffle into a dis 
charge section, a variable speed drive 
with controls for adjusting the speed of 
the dipper wheel, and a totalizer to 
register the dipper revolutions 
division of B if 


Industries, offers bulletin with line draw 


Omega Machine Co 


ing of a typical process installation, di 


mensional drawings 


(Continued on page 70) 
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233 Potentiometer Data Sheet. Complete 
specifications of the Type K-3 Universal 
available from 


(Guarded) Potentiometer 


Leeds & Northrup Co 


234 “Servomation” Building Blocks. fn 
ables engineers to unde rstand servo system 
parameters & their influence on the fur 
tioning of even the most cor plex loops 


Catalog from Servo Corporation of America 


235 Corrosion Resistant Centrifugal Blower 
Industrial Plastic Fabricators, Inc., announce 
availability of new 40-in. dia. PVC blower, 
Model No. CB-40M, with capacity of 15,000 


cu.ft. /min. Bulletin 


236 Mullti-Station Pirani Vacuum Gauge. A 


one-to-four station Pirani vacuum gauge 
with a range from 1 to 2,000 microns Hg 
is now available from Consolidated Electro 


dynamics Corp. Data sheet 


237 Booklet on Stainless Castings. 28-page 
booklet gives detailed information on cor- 
rosion- & heat-resisting stainless steel cast 
ings. Also physical properties & chemical 
compositions of stainless steels used in 
casting. Allegheny Ludium Stee! Corp 

238 Thermometer and Hydrometer Booklet 
Complete listing of ASTM general and 
specific purpose thermometers and hydrom 


eters Central Scientific Co 


239 Remote-Reading Gages. Available with 
indicating scale inclined up or down for 
maximum visibility Data sheet from Jerqu 


son Gage and Valve C« 


240 Refractometer Data New bulletin 
from Phoenix Precision Instrument Co. lists 
applications, sensitivities, ranges, and other 
important engineering data on design and 
se of refractometers in chemical, petre 
leum, pharmaceutical, and food processing 


fields 


241 Polyethylene Floats to Cut Evaporation 
Losses Agile Mini-Vaps, expanded poly 
ethylene floats which cut evaporation loss 
of open liquids as much as 75% described 
in catalog sheet from American Agile Corp 
Recommended tor fermentation tanks, sol 


vent tanks, etc 


242 Steel Tube Fittings Catalog. Engi 
neering data on Weatherhead 7,000 Series 
and 6,000 Series Ermeto hydraulic flare- 
less tube fittings and Weatherhead “Flare 
Twin SAE 37 Flare U.1.C.) hydraulic 
tube fittings The Weatherhead Co 


243 Measuring and Control Equipment 
Catalog. Bulletin 005 lists all major Simplex 
manom 
eters recorders Venturi 


Simplex Valve & Meter Co 


equipnient—controllers gauges 


meters valves 
tubes, etc 
249 Controlled-Capacity Pumps. Catalog 
on Series HP controlled-capacity pumps for 
pressures to 35,000 Ib./sq. in. and capa 
ities to 2,000 gal./hr. Extreme ruggedness 
Philadelphia 


with ample safety factor 


Pump & Machinery Co 


(Continued on page 
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LOOKING FORWARD 


Fulton’s marvelous steamboat 


Robert 


fired the minds of forward-looking men 


when she churned uv the Hudson 


in 1807. 


To the House of Wiley, founded that same year, 


the Clermont’s voyage opened up 


a new and exciting frontier in publishing. 


If America were to exploit her new industrial age, 


pioneering books would have to be provided. 


It is this demand — greater in 1957 than ever — 


that Wiley has been meeting successfully 


for one hundred and fifty years. 


Today, the Clermont’s atom-powered granddaughter 


slips through the seas... 


the scientific community continues to expand . . 


and, planning for the future, 


John Wiley & Sons looks forward to publishing 


an ever-greater number of distinguished books 


in all areas of pure and applied science. 


WILEY & SONS, Inc. 


440 Fourth Avenue, New York 
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EQUIPMENT (Cont.) 


245 Report on Impervious Graphite Equip- 
ment Costs. To aid in cost estimation & 
selection of impervious graphite proc essing 
equipment All standard models listed 
Chart of chemical resistances Falls in 


dustries 


246 Canned Pumps 


available at lower cost than ordinary cen 


Seal-less Chempump 


trifugals Leakfree operation, no tlubrica 
tion, simplified maintenance Technical data 


from C hempurr p c orp 


DEVELOPMENTS 
OF THE MONTH (Cont.) 


282 Package Steam 
Vapor Modulatic steam generator Model 
4615, rated at 60 BHP, produces 400 to 


Generator The 


1,750 pounds of steam per hour from 60 
degree feed water at 75 to 300 pounds 
steam pressure 

The unit can develop 200 pounds pres 
sure in two minutes from cold water 
Automatic controls cause the steam gen 
erator to cycle on and off and change 
the volume of steam produced to meet 
changing demand without manual adjust 
ment A spec taily designed servo water 


bypass-control carefully meters the fuel 


feed water and combustion air, permitting 
operation at about 80 efficiency at all 
oviput levels Working steam pressure 
may be changed from 75 to 300 Ib. ‘sq 
in. by turning one control 

Overall dimensions of the 4615 steam 
generator are 84 long, 48 wide, and 
70” high. Each unit is a complete package 
including 3 HP electric motor, blower 
feed water pump, steam separator fuel 
pump, and control panel 

Complete engineering details available 
from Vapor Heating Corp 


(Continued on page 74) 


247 Coating & Degrassing Unit. Package 
vacuum system for coating with vaporized 
crystal pulling 


metals, degassing liquids 


and growing, etc. Data sheet from Roches 
ter Division Consolidated Electrodynamics 


Corp 


248 Forged Steel Valve Data. Material 
specifications, pressure & temperature rat 


ings working pressures dimensions appli 


cations for line of forged steel gate and 
needie valves Bulletin from American 


Chain & Cable Co 


249 Flue Gas Monitoring System. Employs 
analysis of O, content as measure of excess 
air, automatically adjusts fuel-air ratio to 
maintain optimum combustion leeds & 


Northrup Co. Technical data 


250 ‘Screw Conveyor Data Book. Capacity 
charts, horsepower requirements, maximum 
speeds, design characteristics of all types 
of screw conveyors. 64-page bulletin from 


Industrial Division, Continental Gin Co 


251 Self-Powered Feeder. contro! the 
feed of dry free flowing materials at 
rates from 200 to 2,000 pounds per minute 
Available with automatic shut-off Engi 
neering data from Wallace & Tiernan, Inc 


252 Safety-Type Temperature Regulator. 
No. 997 temperature regulator will close 
automatically fo prevent overheating and 
possible damage to products in process. In 
sizes from Va in to 2 in Robertshaw 
Fulton Controls Co. Technical data 


253 Motor Selector. Speed-frequency rele 
tionship NEMA 
characteristics, NEMA current and torque 


design classes torque 
values, frame selection tables, dimensior 
charts. Two-page glossary of terminology 


Reliance Electric & Engine ering Co 


254 Pressure-Operated Propellant Valves. 
Can handle liquid oxygen jJP-4, JP-5, red 
fuming nitric acid, white fuming nitric acid, 
propy! nitrate hydrogen 


nitroger aniline 


peroxide. Brochure with line sizes, pres- 
sures, temperatures weights Hydromatics 


Ine 


255 Automatic Vapor-Phase Chromat- 
ograph. Uses elution method of vapor- 
phase chromatography Designed for use 
in hazardous areas, control unit may be 500 
feet way Engineering details from Con 


solidated Electrodynamics Corp 


256 Meter Selection Data. |46 page bulle 
tim on complete line of ox illating piston 
meters. Many tables & charts. Rockwell 


Manufacturing Co 


257 Rota-Cone Vacuum Dryer. Designed 
for gentle, efficient, dustless drying of large 
variety of products Technical data from 


Paul O. Abbe, Inc 


258 Seven-way Selector Valve. Multi-port 
rotary selector valve brings 7 different pipe 
lines to a central source, eliminates compli 
cated & expensive manifold systems. Bulle- 
tin from Win-Well Manufacturing Co 


259 Angular Mixer. Agitator rotates or 
its angular axis while bachcan & its con 
Also roller & 


colloid mills & other power equipment 


tents rotate on turntable 


Technical data from Troy Engine & Machine 
Co 


260 Instrument § Bulletin Gas 


manometers oil flow 


pressure 
graduates sling 
psychrometers air velocity meters, filter 
gauges, recording thermometers, etc. Gen- 


eral Scientific Equipment Co 


261 Teflon-lined Steel Pipe 
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Standard 
flange strengths at 125-\b 250-\b. and 
300-\b In l-in V2-ir and 4-in 
sizes and 2-ft 5-f 


Bulletin fror Haveg Industries 


peratures as high as 350 F 


and 10-ff. sections 


Straight 


262 Adapter Fittings Catalog 
thread plugs and adapters © rings for 
aight thread fittings, and steel and brass 


pipe fittings. Parker Appliance Co 


263 Nuclear Reactor Bulletins Foster 
Wheeler Corp. offers two bulletins, one 
describing the operation of an aqueous 
homogeneous power plant the other cover- 


ing tank type research facilities 


264 Mixing Equipment Data. Triple Action 
Mixer, Twin-rotor Mixer, Uni-blend mixer, 
Porta-blend Mixer Individual bulletins & 
services offered 


consulting Strong-Scott 


Mfg. Co 


265 Cooling Tower Engineering Data. Bu! 
letin on “Lo-Line”’ cooling towers made by 
J. F. Pritchard Co. Mechanical features, 
cross-sections, dimensions and general ar 


rangement 


266 Phosphate & Phosphoric Acid Plants 
Detailed description of plants offered by 
the Fluor Corp. under license from St 


Gobain of France 


267 Automatic Control Catalog. Specifica 
tions & engineering data on more than 


100 separate control items Mercoid Cor; 


268 Centrifugal Pump Data. Dean Broth 
ers Pumps, Inc. offers data on new line of 
pumps with capacities up to 600 gal./min 
and total dynamic head to 275 ft. Ter 
peratures from minus 40'F to plus 
250 F 


269 Research Reactor Details. Specific 
uses, design characteristics, safety features 
& experimental facilities of the General 
Electric swimming pool, heavy water, & nu 


clear test reactors 


270 Liquid Processing Equipment Catalog 
40-page catalog describing entire line of 
stainless steel filters mixers, tanks, & 


pumps. Alsop Engineering Corp 


271 Heat Recovery fer Pulp & Paper Mills 
Booklet describes advantages of direct con 
tact condensers and indirect surface con 
densers for heat recovery from batch di 
continuous digester 


gesters & systems 


Swenson Evaporator Co 


Data 
Service requests on 
the handy postcard 


O CIRCLE your 


on page 64 to 

GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


— 
Ay 
for 
53, No. 2 


it'll pay us to replace it 
with an ALDRICH PUMP!” 


Downtime, due to pump failure, is always a costly item. It 


takes the reliability and freedom from maintenance found in 
an Aldrich Pump to assure maximum dependability in over 
coming the problems of corrosion, abrasion, high viscosity 
and high pressures. The tougher the job . . . the more important 
it becomes to take advantage of our wide experience in building 
pumps for the chemical industry. 


On the less critical jobs, too... it makes sense to call Aldrich. 
The simplicity of the Aldrich Direct Flow design, with fluid-end 
sectionalization, offers substantial economies in both operation 
and maintenance. Fluid-end designs are available in aluminum 
bronze, stainless steel, Hastelloy and titanium. 


A copy of our new condensed catalog showing the line of Aldrich 
Pumps, is yours for the asking. Write today for Data Sheet 100. 
The Aldrich Pump Company, ?0 Gordon Street, Allentown, Pa. 


CHEMICAL ENGINEERING 


Aldrich Direct Flow Pumps are espe 
cially well suited to chemical service 
The complete Aldrich ne includes 
Triplax, Quintuples, Septuples and 


Nonuples Pumps, 25 to 2400 hp 


THE 


PUMP COMPANY 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


60t Thorium & Rare Earth Production 


Davison Chemical Company's Curtis Bay 
plant is now processing monazite sand into 
thorium & rare earths materials for atomic 


applications 


61A High Pressure 
Plant 


General 


Acetylene Chemicals 
Plant built by the Lummus Co. for 
Aniline at Calvert City, Ky is 


« 


type in U.S 


Service proved de 


672A Heat Exchangers 


ign quarante ed job-ratings fabrication 


technical General catalog fror 


fico Heat 


service 
Transfer Equipment 
67A Heat Transfer Equipment. Every PK 
pressure vessel is thermally and phy 
Patterson Kelley 


correct in every way 


69A Scientific Books 


are publishers of distinguished books 


John Wiley 


areas of pure & applied science 
71A Pump Catalog. New condensed cata 
log showing the complete line of pumps 
made by the Aldrich Pump Co 

73A Processing Equipment Fabrication 
Skilled craftmanship in all types of steel & 
alloys Graver Tank & Manufacturing Co 
75A Stainless Steel Gyratory Screen. 
Chalmers gyratory screen gives up to 35 
sq. ff. screening area in 16 sq. t: of floor 


space 


76A Diaphragm Control Valves. Catalog 
from Black, Sivalls & Bryson, ,Inc 


Super “70 


gives de 
tails of Series diaphragr con 


trol valves 


77A Urea Plant Design & Construction 
Foster Wheeler offers the Pechiney process 


for the manufacture of urea 
Mist Eliminators. “Schuylernit™ mist 


eliminators stop costly liquid loss 
Manufacturing 


improve 
product quality Schuyler 


Corp 


BIA Dehydrator. the “Super-D 


produces high purity crystals of 


Sharples 
Hydrator 
very low moisture content at capacities up 
to 8 tons per hour Bulletin The Sharp 


les Corp 


BIA Compressors Cooper Bessemer M 
Line compressors can be furnished with non 


lubricated compressor cylinders 


B4A Lithium Metal Lithium Corp of 
America can furnish lithium metal by the 
gram or ton for your processing require 
ments 

B87A Stainless Steel Fabrication. Process 
equipment in stainless steel and other spe 
cial alloys. Consulting services Sun Ship 


building & Dry Dock Co 


88L Radiation Shielding Windows. New 
bulletin from Corning Glass Works gives 
characteristics & applications 

B9A Corrosion Resistant Pumps. Series H 
Durcopumps available in Durimet 21 100 
series stainless steels, & 11 other standard 


alloys. Details from Duriron Co 
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GIA Crystallizers 


to meet specific plant requirements, Conkey 


Designed & engineered 


crystallizers are made by Chicago Br dge & 


lron Co. Technical data 


92L Viscosity Data. More than 300 tect 
nical articles and visc Osity measurements on 
fror Brookfield 


200 materials available 


Engineering Laboratories, Inc 
93A Process Tubing. Over 63 


carbon & alloy steels 


analyses 
including stainless 
nickel & nickel alloys 


beryllium, copper 


titanium, & zirconiun Bulletin from Supe- 


rior Tube 


94L Gravimetric Feeders. “WeighfFlow” 
Gravimetric Feeders, made by Syntron Co., 


are built for long, trouble free service 


95A Plant-Size Reactors. Most advanced 


design and finest materials available. Bulle 


in from Autoclave Engineers 


96TL Scale Feeders. Merchen Scale Feeders 
give accurate continuous blending over a 
wide feed range Wallace & Tiernan, Inc 


Bulletin 


O CIRCLE your Data 
Service requests on 
the handy postcard 
on page 64 to 


GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes and equip- 
ment. 


0-10 in 


max Bulletin from Wallace & Tiernan, Inc 


Precise Low-pressure Gauges. Fron 


water (mug to O30 mercury 


Instruments. Complete 
Fischer & 


temperature instruments 


97A Temperature 
engineering specifications on 


Porter Ce 


100TL Atomic Instrumentation 


Radioactivity 


Baird Atomic Inc 


1O00BL 


Chemical Co. specializes in economical up 


Energy 


instrumentation catalog from 


Reprocessing Service Truland 
grading and disposal of solvent mixtures 


and organic by-products. Consultation on 


request 


101A Standardized Heat 
Standardization saves on delivery time and 
on installation and maintenance costs. Bu! 


jetin. Whitlock Manufacturing Co 


Exchangers 


102L High Alloy Castings 


help in the solution of difficult corrosion 


Experienced 


temperature-strength problems. Duraloy Co 


informa 


103A Filteraid Data 


tion on the seven grades of Dicalite filter 


Complete 
aids. Dicalite Division, Great Lakes Carbon 
Co 


104L Employment 
Field 


Opportunities in Nu- 


clear Physicists mathematicians 


53, No. 2) 


chemical and mechanical engineers 


Walter Kidde Nuclear Laboratories 


105A Dry-Batch Blenders. 


Batch blenders speed u pre tior 


rtevant 


shorten shut-downs evant Mill 


106L_ Filtration Analysis Report. £0 filter 
paper makes excellent cover for cloth or 
other filter media. Eaton-Dikeman C 

107A Heating or Cooling Systems. Bet! 
Tec standard design cystems allow process 
cooling at 650 to 1,000'F 


Bethleher Foundry & 


heating & 
without pressure 
Machine Co 

Charts, tables 


108L Filter Press Catalog 


diagrams to aid operatior 


maintenance, & 


selection of filtration equipment D 


Sperry & Co 
109A PressureReducing Valve 


Leslie Co 


Bulle tin 
from the describes new, dia 
phragm-operate d pressure reduci g vaive 

Magnesia Insulation. Johns Manville 
85% 


nagnesia provides high insulating 


value easy application, long life, low cost 


Details on request 


Applications 


Spray Nozzle Catalog 


sizes, capacities, spray patterns metals se 


lection tables Binks Manufact ring Ce 
112R Bolt Tensioner 
of bolts without tora 


from Biach Industries 


113R Package Liquid Coolers. 
frigeration principle is effectiv 
ous or sl 


dling vis« 
Roth Manufacturing C« 


114L Small-Diameter Stainless Tubing. Un 


surpassed against corrosion heat shock 


stress, and vibration Stainless Steel Prod 


ucts Div., J. Bishop & Co. Platinum Works 


Teche al date or 
Elliot Ce 


Strainers 


types of industrial strainers 


Available 
Mone 


Packless 


116L Flexible Metal Hose 


bronze carbon steel and 
standard or special fittings 


Hose, Inc 


Precision Aluminum Fabrication 


Data sheets anc tandard or 


custom-built alun nen? 


ington Aluminum C« 


118L Water Chillers. 
jet Chill-Vactor systerr 


pressure or waste stean 


119R Corrosion Protection. Cements ' 
ings, protective coatings, ri jid plastic struc 
Atlas Min- 


tures Complete bulletin from 


eral Products Co 
Stainless Steel Tubing. Tube Meth 


ods, Inc. specializes in small-diameter stain 


less steel and special alloy ng 


120R Liquid Scintillation 


TriCarb spectrometer is invaluable in ir 


Spectrometer 


dustrial applications of radioisotopes. Pack 


ard Instrument Co 


121TR Rotary Mechanical Seal. Mace 
meet spec ific needs in selected al ys 
Bulletin fron 


bons and ceramics 


metallic 


Corp 


Continued on page 74 
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FLYING SAUCER? 
Could be...considering the craftmanship 


This skillfully fabricated head is part of an absorber tower for the produc- 
tion of polyethylene. Of carbon steel with a carefully applied Hastelloy 
lining, it has proved very resistant to the highly corrosive reactions of 
gaseous chemicals under conditions of high temperature and pressure. For 
long-lasting equipment under exacting service conditions, Graver is a reli- 
able source of skilled craftmanship. 

ALLOY DIVISION 


GRAVER TANK & MFG.(0.NC. 


EAST CHICAGO, INDIANA © WNEW YORK © PHILADELPHIA © EDGE MOOR, DELAWARE 
PITTSBURGH @ DETROIT CHICAGO TULSA SANDS SPRINGS, OKLAHOMA 


HOUSTON LOS ANGELES FONTANA, CALIFORNIA @ SAN FRANCISCO 
IN STEELS AND ALLOYS 
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PRODUCTS ADVERTISED IN THIS ISSUE (Cont.) 


121BR Rotary Presses. Capacities 65 to 
over 5,000 tablets/min, Also mixers, gran 
ulators, ovens. Arthur Colton Co 


123A Silicon Carbide Refractories. Carbo 
frax refractories, product of the Carborun 
dum Co., are ideal for mufflers, radiant 


tubes, retorts, etc. Technical data. 


124L Plastic Tanks 


reactors, columns, towers, filters in every 


Haveg storage tanks 


type and size in wide range of Haveg 
grades. Data from Haveg Industries, Inc 


1251L Steam-Jacketed Gear Pumps. °K 
steam jacketed herringbone gear pumps can 
handle viscous materials—heavy fuel oils 
asphalt, etc. Bulletin. Schutte and Koerting 


Co 


125BL Ribbon-Type Mixers. for blending 
slurries, powders, pastes. Details from 


Cincinnati Hildebrénd Co 


sample of Antifoam B will be sent by Dow 
Corning Corp 


128R & Chlorine Control Handbook. 
Theory and application of pH control. W. 
A. Taylor & Co 


129R Gear Pumps. Positive displacement, 
pulseless flow, quiet operation. Bulletin on 
Gearex Pumps, product of Sier-Bath Gear 
& Pump Co 

130TL Spray Nozzle Data. Catalog with 
engineering data on design and perform 


ance. Spraying Systems Co 


130BL Portable Filters. Detailed informe- 
tion on portable filters for small batch lots. 


Ertel Engineering Corp 


131TR Ceramic-Insulated Ther pl 
“Ceramo construction ceramic § insulation, 
metal sheathing, provides longer thermo 
Bulletin 


couple life Thermo Electric Co 


DEVELOPMENTS OF THE MONTH (Cont.) 


Mixed-Bed = lonX- 


Package units, completely pre 


283 Fully-automatic 
changer 
assembled and ready for connection to 
water supply, are available from Illinois 
Water Treatment Co 

The mixed-bed principle of ion ex 
change provides water that is free of 
silica and all ionizable solids with purity 
meter readings of over 1,000,000 ohms 
per cubic centimeter 

The unit consists of a regular mixed-bed 
column or tank, with associated external 
and internal piping, mounted on a heavy 
welded steel base. Automatic operation 
is provided by motor-operated valves 
controlled by «a conductivity meter and 
program timer to govern regeneration at 
proper intervals. Vessels and piping for 
the necessary regenerants are also in 
cluded. All engineering details available 
from manufacturer Circle number 283 


on Data Post Card 


125TR Air Filter Catalog. “Airpure’” fil 
ters give 99.95% or higher efficiency on 
03 microns and smaliter size particles 


Flanders Mill, Ine 


125BR Refrigerating and Heating Coils 
Fin type or pipe coils for any industrial 


application. Rempe Co 


126TL Heat Exchange & Process Equip- 
ment. All types of process equipment for 
the chemical processing industries. Gen 
eral bulletin. Manning & Lewis Engineering 
Co. 


126BL Waste Disposal Service. Sea dis 
posal for radioactive materials, poisonous 
Crossroads 


gases, toxic materials, etc 


Marine Disposal Corp 


127R Venting Manual. Operating features 
of Protectoseal line of storage tank safety 


equipment. Protectoseal Co 


1286L Silicone Defoamer Sample. free 


131BR Chemical Processing 


Edw. Renneburg & Sons Co. design and 


Equipment. 


manufacture a complete line of pilot plant 


equipment 


132TL Micro-Microammeter. for the a 
curate measurement of extremely low cur 
rents. Bulletin describes the Beckman Proc 


ess Instruments’ Model V 


132BL Geiger Counter Gases. Compressed 
Gas Catalog describes 72 compressed gases, 
regulators et 


gas mixtures pressure 


Matheson Co 


133R High-Speed Vacuum Pump Data 
Single-stage or compound units to meet 
any capacity requirement. Roots-Conners 


ville Blower 


134TL Crusher Catalog. Crushers for any 
processing application. Baver Bros. Co 


1348L Pump Catalog. Complete range of 
sizes, horizontal and vertical shaft types 
Nagle Pumps, Inc. 


74 @ CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol. 53, No. 2) 


O CIRCLE your Data 


Service requests on 


the handy postcard 
on page 44 to 


P GET up-to-the-minute 
catalogs, data sheets 
and bulletins on new 
chemical products, 
processes, equipment. 


135R Flowmeters. The Pottermeter  as- 
sures reliable high-pressure and temperature 
operation with high repeatable accuracy 


Potter Aeronautical Corp. Bulletin 


1368 Steel Plate Fabrication. Tanks, di 
gesters, pressure vessels to the most exact 


ing specifications. Posey Iron Works, Inc 


137R Heating and Cooling Coils. “Aerofin” 
smooth-fin coils offer greater heat transfer 
and lower airway resistance. Bulletin from 


Aerofin Corp 


138L Alloy Fabrication. Misco Fabricators 
Inc. specialize in heat and corrosion-re- 


sistant process equipment 


138BR Counters for Nuclear Applications 
Special and standard counters to meet indi 
vidual research needs. Catalog from N 


Wood Counter Laboratory 


139TR Granular Drying Agent. Florite 


desiccant has longer service life gives low 


dew point depression. Fioridin Co 


152TL Thermo-Panel Coil 


technical data, design, and price informa- 


Bulletins with 


tion on Dean Thermo-Panel Coil Dean 


Products, Ine 


152BL Nuclear Engineering Services. Re 
actor physics, radiation chemistry, employ 


ment opportunities. Astra 


153BL Indicating Pyrometers 


ranges from minus 400° to plus 3,000°F 


T wenty-one 


40-page catalog. Assembly Products, Inc 


153TR Pump Catalog 


handle liquids gases 


sgmamotor pumps 
slurries without cor 
rosion of contamination Catalog. Sigma- 


motor, Inc 


153BR Precision Mixer. 100 to 8,000 Ibs 
per batch. Data from H. ¢ Davis Sons 
Mill Machinery Co 


IBC Multiplier Phototubes. Wide selection 
of sizes and electrical characteristics for 
every photoelectronic need. Allen B. Di 


Mont Laboratories, Inc 


OBC Chemical Process Mixing Equipment 
Expert consulting help available from Mix 
ing Equipment Co. on selection of proper 


equipment 


A.1A.Ch.E. MEMBERSHIP 
Brochure—“Know Your Institute’— 
tells objective aim and benefits to 
chemical engineers who join this 
nation-wide organization, includes 
membership blank. Circle number 


284 on Data Post Card 


& 
i : 
q 


Stainless Steel Con- 
struction makes clean- 
ing easy ...is corrosion 
resistant. 


Large Screening Ca- 
pacity. Self-contained 
unit provides as much as 
35 square feet of screen- 
ing area in 16 square feet 
of floor space. Gyratory 
action exposes product to 
all of screen cloth. 


Wide Sizing Range 
permits handling of prod- 
uct sizes from 4 to 200 
mesh. 


Extra Cooling Surface 
of rib-type motor elimi- 
nates insulation burnouts 
under normal operating 


in Design 
Performance 
eee Economy 


Simplified Disman- 
tling. Vertically locked 
deck arrangement elimi- 
nates need for enclosure 
External tie rods facili- 
tate fast removal of decks. 


No hard-to-clean 
Nooks and Corners. 


Dust-Tight — wide vari. 


ety of installation-proved 
materials available for 
compression -type seals. 


Two, Three, Four Sep- 
arations... one outlet 
for each different size 
product Collars and ad- 
changes provide 
or quick attachment of 
flexible outlet tubes 


Full Freedom of Gyra- 
tory Motion made pos- 
sible by universal-type 
stabilizers. No lubrication 
needed. 

Secure, Vibrationless 
Foundation provided by 
sturdy, all-welded steel 
base. 


conditions. 


Low Power Require- Quiet, Vibrationiess Product Quality Pro- 
ments. A 1-hp motor Operation assured by tected. Gentle motion 
drives unit of three or dynamically balanced minimizes disintegration 
four decks. mechanism. of foreign particles. 


You Get MORE When You Specify ALLIS-CHALMERS 


Your Allis-Chalmers representative will be 
glad to tell you more about this newest and 
finest of gyratory screens, Call him. Or write 
for descriptive Bulletin 07B8446. Allis-Chal- 
mers, Industrial Equipment Division, Mil- 
waukee 1, Wisconsin. 


Top efficiency in screening . . . maximum 
capacity .. . profit-insuring quality control 

. quick ’n’ easy sanitation . . . simplified 
maintenance . . . economical operation — all 
these important advantages are yours when 
you specify Allis-Chalmers. 


ALLIS-CHALMERS 
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New Clamp Ring-:-Float Ring Seal 
On BSeB’s Super 


w FLOAT RING 


CLAMP RING ASSEMBLY 


The BS&B Super “70 Series Dia- 
phragm Control Valves offer a 
thoroughly proven concept of pres- 
sure sealing, known as the clamp 
ring — float ring seal, for top and 
bottom closures. 

Tightening of the heavy forged 
steel clamp ring seals the nickel 
plated, soft steel float ring into 
a precision machined, wedge-shaped 
groove formed by the valve body 
and the closure plate. Float rings 
are available in other materials 
compatible with alloy or stainless 
steel valve bodies. 

Under pressure, the float ring is 
wedged tighter into its annular 
groove — thus increasing the seai- 
ing force. The higher the internal 
pressure, the tighter the seal! 


Why Clamp Rings Are Used On Super “70” Series Valves 


The equivalent bolting area of the clamp rings used on Super “70” 
Series Valves is greater than that of a similarly rated ASA flange — 
yet is lighter in weight and more trim in appearance, Clamp rings 
make the valve easier to disassemble for servicing and cleaning be- 
cause only two bolts must be removed, and permit the valve yoke 
to be oriented to any convenient position. 


For more information on the all-new BS&B Super 
“70” Series Diaphragm Control Valves, ask your 
BS&B Sales Engineer — or write for Catalog 70-11. 


...Makes Other 
Valve Closures 
Obsolete! 


This actuation under pressure also 
creates automatic compensation for 
thermal expansion under fluctuat- 
ing temperatures. The seal is main- 
tained under vacuum because ini- 
tial tightening of clamp ring pro- 
vides sufficient sealing force to 
hold a vacuum differential of up 
to 15 psi. Valves may be disassem- 
bled as often as required without 
damage to the clamp ring — float 
ring seal. 


While a new BS&B exclusive fea- 
ture in the diaphragm valve field, 
the float ring seal concept has also 
been most successfully used over 
the past several years by other 
leading manufacturers of high 
pressure equipment. 


Brack, & BRYSON, INC. 


Controls Division, Dept. 4—DX2 


7500 East 12th Street Kansas City 26, Missouri 
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wo of the world’s largest urea plants using the Pechiney process 
have been designed and constructed by Foster Wheeler 
They have a combined capacity of 400 Tons per day of urea prills 


The design of these plants followed the most advanced technology 
aimed at producing a high-quality product at minimum cost. 


The experience gained in the solution of process and mechanical problems 
inherent in tonnage urea production is available to manufacturers 
planning to produce this valuable synthetic. 


For further information, write to Foster Wheeler Corporation, 
165 Broadway, New York 6, N. Y. 


FOSTER W WHEELER 


NEW YORK LONDON PARIS ST. CATHARINI ONT 
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GET 99.9% EFFICIENT 


with “Schuylernit’’ Mist Eliminators 


By the clean, highly efficient separation of entrained liquids 
from any gas or vapor, “Schuylernit’ Mist Eliminators stop 
costly liquid loss . . . improve product quality . . . increase 
Chemical and Petroleum vessel performance. 


ENGINEERS ... send for NEW 16 page 


illustrated manual describing ‘Schuylernit” Design, 
Construction and Performance. 
REPRESENTATIVES: 
GULF COAST OKLAHOMA SOUTHERN CALIFORNIA 
RAWSON & CO. THE CONDIT COMPANY BUSHNELL CONTROLS & EQPT. CO. 


W. JEFFERSON BLVD 
5 ANGELES 16, CALIF 


MAIN ST 
LSA 19, ORLA u“ 


1 WA 
HOUSTON 19, 


Rive 
TEXAS 


specialists in liquid/vapor paration 
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RATION 


DECLASSIFIED REACTORS 
AEC REACTORS (Cont.) 


(Continued from page 60) 


PWR, Pressurized Woter Reactor (AEC and 
Duquesne), Shippingport, Pa 

Reactivity Measurement Facility, MTR canal, 
National Reactor Testing Station, Idaho 

SNSE, School for Nuclear Science and Engi- 
neering (see Argonaut). 


SPERT-1, Special Power Excursion Reactor 
Test-1, National Reactor Testing Station, 
Idoho. 

SPERT-2, Special Power Excursion Reactor 
Test-2, National Reactor Testing Station, 
Idaho. 

SPERT.3, Special Power Excursion Reactor 
Test-3, National Reactor Testing Station, 
Idaho 

SRE, Sodium Reactor Experiment, Santa Susana, 
California 


SUPO, Super Power Water Boiler, Los Alamos 
TTR, Thermal Test Reactor, Hanford. 
TTR, Thermal Test Reactor, Schenectady, N.Y 


WBNS, NAA Water Boiler Neutron Source, 
Van Nuys, California 
WGR, Water Graphite Reactor Experiment, 


Hanford 


NON-AEC REACTORS 


Aerojet-General Nucleonics, 
fornia. 
same type.) 

American Machine & Foundry 

Armour Research Foundation, Chicago, Illinois 

Battelle Memorial Institute, Columbus, Ohio 

California, University of (see UCLA) 

Chugach Electric Association, Inc., and Nuclear 
Development Corp. of America, Anchorage 
Alaska. 

Commonwealth Edison 
Power Group), Dresden, 

Consolidated Edison Company, 
New York 

Consumers 
Nebraska 

Curtiss-Wright Corporation, Quehanna, Po 

Dow Chemical Company, Midland, Michigan 

Florida, University of, Gainesville, Florida 

Florida Power Corporation, et al, Florida 

Gamma Corporation, Mansfield, Massachusetts 

GE-Pacific Gas & Electric, Pleasanton, Calif 


San 


Ramon, Coli 
(AGN-1 and other reactors of the 


Company (Nuclear 


IHinois 
Indian Point, 
Public Beatrice 


Power District, 


Holyoke, City of; Holyoke, Massachusetts 

Industrial Research Loboratories, Inc., Plains 
boro, New Jersey 

Massachusetts Institute of Technology, Cam 
bridge, Massachusetts 

Michigan, University of; Ann Arbor, Michigan 


National Advisory Committee for Aeronautics 
Sandusky, Ohio 

Naval Research Laboratory, Washington, D. C 

North Carolina State, Raleigh, N. C 

Nuclear Power Group (see Commonwealth 
Edison Company) 

Orlando, City of; Orlando, Florida 

Pennsylvania Power & Light Company, Easton 
Pennsylvania 

Pennsylvania State University, University Park, 
Pennsylvania 

Piqua, City of; Pique, Ohio 

Power Reactor Development Company, Monroe, 
Michigan 

The Prosperity Company, Coral Gables, Florida 

Rural Cooperctive Power Association, Elk 
River, Minnesota 

Stanford Research Institute, Palo Alto, Calif 

UCLA Medical Reactor, Los Angeles 

Washington, University of; Seattle, Washington 

Washington State College, Pullman, Washing 
ton 

Watertown Arsenal, Watertown, Massachusetts 

Westinghouse Testing Reactor, Westmoreland 
County, Pennsylvanio 

Wolverine Electric Cooperative, Hersey, Mich 

Yankee Atomic Electric Company, Rowe, Masso- 

chusetts 


m 
MANUFACTURING CORP., NO. ARLINGTON, N. J. | 


Philadelphia's Convention Hall: Site of 
all events of the 1957 Nuclear Congress 
and International Atomic Exposition 


Make your plans 
NOW fo attend... 


MARCH 11-15, 1957 


PHILADELPHIA 
PENNSYLVANIA 


2ND NUCLEAR ENGINEERING 
AND SCIENCE CONFERENCE 
March 11-14, 1957 


Sponsored and conducted by 20 
leading engineering and scientific 
societies under the coordination 
of Engineers Joint Council. 
More than 150 technical papers will be 


presented by the nation’s leading engi 


and scientists during 32 sessions 
covering such topics as 
Reactor Design, Metallurey, Control, 


Instrumentation, Shielding and 


neers 


Construction 
© Reactor Components, Operation, 
Standardization 


Water Supply 


Vaintenance 
© Waste Disposal 
Protection 
Natural Resources 
and Proce 
T/ ermod 
@ Satety 
@ High Intensity Radiation Processing 
© Fusion 


ADVANCE REGISTRATIONS 
HOTEL RESERVATIONS 


and 
write 


Fuel Production 
namics and Coolant Systems 


Radiation Protection 


of Educational Nuclear Reactors 


registration forms informa 


For pre 

tion on hotel reservations 

l. Your own organization participating in 
the Congress, or 


2. Engineers Joint Council 
29 Hest 39th Street 
Neu dork 18, Veu York 


INTERNATIONAL 
ATOMIC EXPOSITION 
March 11-15, 1957 


Sponsored by the American Institut« 
of Chemical Engineers with the coop- 
eration of the American Society of 
Civil Engineers, the American Insti- 
tute of Mining, Metallurgical and 
Petroleum Engineers, the American 
Society of Mechanical Engineers and 
the American Institute of Electrical 
Engineers. 


See the latest equipment, materials, and 
processes relating t military uses 
of atomic energy in its various forms on 
display—many of them for the first time. 
Virtually all major suppliers or services 
to the nuclear energy field—from mining 
equipment and supplies to power distri 
metallur 
gical, anical, and many others—will 
display. Foreign industry and govern 
ment will also be represented. 


In addition to the thousands who reg- 
istered for the technical sessions at the 
1955 Nuclear Congress, over 15.000 reg- 
istered to view the 165 exhibite—engi 
neers, scientists, executives from indus- 
try, purchasing officials, press, educators, 
technical students, ete. Attendance at the 
957 Congress is expected to be even 
bigger. 


Headquarters for exhibit information i+ 


International Atomic Exposition 
117 South 17th Street 
Philadelphia 3, Pennsylvania 


5TH ATOMIC ENERGY IN 
INDUSTRY CONFERENCE 
March 14-15, 1957 


Sponsored and conducted by the 
National Industrial Conference 


Board (460 Park Ave. N.Y. 22) 

Reports on current and future economic 
Heets of atomic energy and the way ex 
perienced companit we dealin with 
managerial problems arising from the gen 
eration of nuclear power and tse of atomu 
by products in research and production, 
The 14 sessions cover uch i 


e\, uw markets for new metals and hou 


to realize them 


© Better product development through 
radio olope radiation chemistry 

Satety. health. insurance. legislation 

Status of loreien and domestis 


energy de pelopments 


5TH HOT LABORATORIES AND 
EQUIPMENT CONFERENCE 
March 14-15, 1957 


Sponsored and conducted by the 
Hot Laboratory Committes 


More than 60 technical papers presente 

cle ignet i! d ope rater 

handling radu active material 

ions cover new developments in hot j 
ratories and cell remote andling equip 
ment, and hot cell operation 


CONGRESS SPONSORS 


AMERICAN GEOLOGICAL INSTITUTE + AMERICAN INSTITUTE OF CHEMICAL ENGINEERS + AMERICAN INSTITUTE OF ELECTRICAL 

ENGINEERS + AMERICAN INSTITUTE OF INDUSTRIAL ENGINEERS + AMERICAN INSTITUTE OF MINING, METALLURGICAL & PETROLEUM ENGINEERS «© AMERICAN 

INSTITUTE OF PHYSICS + AMERICAN SOCIETY OF CIVIL ENGINEERS + AMERICAN SOCIETY FOR ENGINEERING FDUCATION + AMERICAN SOCIETY FOR METALS 

+ THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS « AMERICAN SOCIETY FOR TESTING MATERIALS « AMERICAN WATER WORKS ASSOCIATION « FEDERATION 

OF SEWAGE & INDUSTRIAL WASTES ASSOCIATION «+ HEALTH PHYSICS SOCIETY «+ INSTITUTE OF THE AERONAUTICAL SCIENCES «+ INSTITUTE OF RADIO EriGiettRs 
* NATIONAL INDUSTRIAL CONFERENCE BOARD + SOCIETY OF AUTOMOTIVE ENGINEERS + THE SOCIETY OF NAVAL ARCHITECTS & MARINE EnGieErRs 


AMERICAN CHEMICAL SOCIETY «+ 
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Program details for Second E.J.C. 


NUCLEAR CONGRESS 


The efforts of more than 20 professional societies and trade associations 
have been combined to form a Nuclear Congress program of exceptional 


breadth of interest to chemical engineers. 


All technical 


sessions are 


listed. Fuel Cycle sessions sponsored by A.I.Ch.E.’s Nuclear Engineering 
Division are specially designated. Through pre-publication in this issue 
of CEP of somewhat condensed versions of eleven papers of the Fuel 
Cycle sessions, the reader will be able better to prepare himself for 
following the full presentations, and for discussion opportunities. Pre- 
prints of all papers are available through order forms mailed to society 


members with the program booklet. 


Additional copies of preprint 


order forms may be had from E.J.C. Congress Manager, A.S.M.E., 29 W. 
39 St., New York, N. Y. 


MON., MARCH 11 (A.M.) 


PLANT CONTAINMENT CONCEPTS AND 
DESIGN: Chairmen: L. R. Gaty, W. C. Siler. 
Consolidated Edison Containment System, H 
F. Dobel and D. W. Montgomery, Babcock & 
Wilcox. Containment for the EBWR. Design 
parameters for containment of gaseous and 
particulate materials and missiles. Lb. W 
Fromm and A. Heineman, Argonne. Power 
Reactor Containment Vessels, A. J. Raymo, 
G. 

AACh.E. FUEL CYCLE SESSION 1, FUEL 
PRODUCTION: Co-Chairmen: F. L. Cuthberth, 
F. Culler. Pilot Plant Studies on Nonaqueous 
Extractive Methods for Western Uranium Ores. 
Operating data and conditions for 90 to 95% 
uranium extraction. D. D. Foley, W. A. Meeley 
and R. B. Filbert, Battelle. Refining of Uran- 
ium Ore Concentrates. Solvent extraction of 
slurries. D. S. Arnold and B. G. Ryle, Na 
tional Lead. The Use of a Fluidized Bed 
Process for the Production of Green Salt (UF). 
Conversion of uranium trioxide to uranium 
tetrafluoride. WN. Levitz, E. J. Petkus, H. M. 
Katz and A. A. Jonke, Argonne. Uranium 
Recovery at the Oak Ridge Gaseous Diffusion 
Plant. Details of facility for recovering uran- 
ium from aqueous solutions. R. J. Clouse, 
J. Dykstra and B. H. Thompson, Union Carbide 
Nuclear, The Uranyl Ammonium Phosphate 
Process for Recovery of Uranium from MoF, 
Sleg Scrap. Thousands of tons of scrap are 
to be reprocessed. Here is one process which 
may be used. E. R. Johnson, E. O. Ruten- 
kroger, A. B. Kreuzmann and B. C. Doumas, 
National Lead. Methods for Production of 
Thorium Metal. A demonstrated process plus 
processes currently in development stage. 
O. C. Dean, Oak Ridge 


PROTECTION OF WATER SUPPLIES: Chair 
men: F. S. Friel, S. S. Baxter. Radioactive 
Tracers in the Field of Sanitary Engineering. 
Time of passage in streams and pilot plant 
facilities, holding time in short-time high- 
temperature equipment. C. P. Straub and R. 
G. Hagee, Taft Sanitary Eng. Center. Stream 
Surveys for Radioactive Waste Control. Or 
ganization of surveys. E. C. Tsivoglou and 
W. H. Ingram, Taft Sanitary Engrg. Center, 
and E. D. Harward, AEC. Radiochemical Pro- 
cedures for the Identifications of the More 
Hazardous Nuclides. Determination of Ra, 
Co, Sr, Ba, Cs, etc. B. Kahn, ORNL, and A 
Goldin, Taft Sanitary Engrg. Center. 


EDUCATIONAL USE OF REACTORS: Chair- 
men: C. F. Bonilla, W. W. Miller. The Water 
Boiler as an Instructional Tool, C. K. Beck, 
AEC. Educational Uses of the Small 5-Watt 
Laboratory Reactor. Small, inexpensive source. 
J. W. Flora, Atomics Internat. The Portable 
Polyethylene-Moderated Training and Research 
Reactor (AGN-201). Small, inexpensive source. 
A. T. Biehl and R. A. Fayram, Aerojet-General 
Nucleonics. The Thermal Test Reactor. Hetero- 
geneous, oil or water cooled, graphite-moder- 
ated. H. B. Stewart, G. B. Gavin and R. E. 
Slovacek, Knolls. Reactor Experiments in 
ORSORT. H. Pomerance, Orsort. Reactor Ex- 
periments at ISNSE—The Argonaut (part 1). 
Small, inexpensive source. R. H. Armstrong, 
C. N. Kelber, D. H. Lennox and B. |. Spinrad, 
Argonne. Reactor Experiments at ISNSE— 
Subcritical Assemblies (part 2) H. Bryant, 
Argonne. Educational Uses of the “Pickle- 
Barrel.” Small, inexpensive source. R. M. 
Stephenson and H. Ager-Hanssen, N. Y. U. 


MON., MARCH 11 (P.M.) 


AA.Ch.E. FUEL CYCLE SESSION 2, FUEL 
CYCLE INTERRELATIONSHIPS: Co-Chairmen 
E. B. Gunyou, J. C. Robinson. Reactor Com- 
plex Interdepencence Resulting from Fuel Re- 
cycle. Comparison of decontamination routes 
W. A. Rodger and S. Lawroski, Argonne. Re 
actor Design and the Fuel Cycle. High power 
density and long life with continuous opera- 
tion. R. B. Spooner, Koppers. Fuel Element 
Fabrication. Uranium — elements A R 
Matheson, Metals & Controls Corp. The Fuel 
Cycle from the Standpoint of the Fuel 
Processor. C. E. Stevenson, Phillips Petroleum. 
fuel Cycles in Single-Region Thermal Reactors. 
Procedure for calculation of interrelationships 
between reactor & fuel reprocessing plant. 
T. H. Pigford and M. Benedict, M.1.T 


WASTE DISPOSAL I: Chairmen: J. C. Geyer, 
J. A. Lieberman. Disposal of Radioactive 
Wastes. Report of National Academy of Sci- 
ences committee. A. Wolman, Johns Hopkins. 
Over-all Geologic Approach to Disposal. Un- 
derground beds may take large volumes of 
waste. H. H. Hess, Princeton University. Dis- 
posal of Radioactive Wastes in Reverse Walls. 
Surface dispersal and sub-surface injection 
systems. W. J. Kaufman, Univ. of Calif. 
Problems Facing State Agencies in Handling 
Treatment and Disposal of Radioactive Wastes. 
E. F. Eldrige, Wash. State Pollution Control, 
E. C. Jensen, Wash. State Dept. of Health; 
Cc. M. Everts, Jr., Oregon State Board of 
Health and H. C. Clare, U. S. Public Health 
Service. 

(Continued on page 82) 


communication 


The 


has been received from the co-chairman 


act ompan ying 


of Fuel Cycle Session 4, Aqueous Re 
processing, being an interpretation of 
the contents of the session. It is pre 
sented herewith to aid the reader in 
realizing the full potential intended by 
those who planned and organized this 
session. Abstracts of Fuel Cycle Ses 
sions 1, 2, and 5 were presented in 
the January issue of C.E.P. 


Correction: Last month CEP published o resume 
of Fuel Cycle Session 2 by E. B. Gunyou of 
Koppers Co. He was incorrectly indicated as 
connected with Vitro 


A.L.Ch.E. Fuel Cycle Pro- 
gram, Session 4: Aqueous 
Reprocessing 


By R. B. Richards, G. E 


It is not possible today to formulate 
exact conclusions regarding the role 
of aqueous reprocessing in the overall 
Fuel Cycle. This is perhaps not unique 
to this particular area of technology 
since the future of metallurgical re- 
processing, fuel element burnout, ma 
terials, and heat transfer all enjoy 
similar degrees of uncertainty. 

Much of significance, however, can 
be said along philosophical lines and 
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certain qualitative conclusions drawn 
about the future of aqueous reprocess- 
ing. 

It would require a symposium of 
prohibitive length to develop the full 
picture of where reprocessing stands 
today in technological growth. The 
most that can be offered in such a 
limited session will be to touch upon 
some highlight problems and develop 
some of the considerations of future 
development and potential through our 
discussions of the various papers. 

To set the stage for such discussions 
we should consider the power reactor 

(Continued on page 82) 
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ENGINEERING 


DEPT.—SUMMARY REPORT 


SUBJECT: 


MATERAL: 


OBJECTIVE: 


RESULTS: 


ACTION: 


To: T.M.D. Vice Pres., Production 


From: R.R.G. Chief Engr., Inorganics 


Test Program——-Sharples Super-—D-Hydrator, caustic soda 
production. 


Slurry from double effect evaporator taken from second 
effect underflow at 25% sodium hydroxide concentration 


a. Recovery of sodium chloride crystals with minimum 
entrained caustic. 


b. Reduction of sodium sulphate content of sodium 
chloride crystals by use of brine rinse. 


Production runs were made on a C-27 Super—D-Hydrator 
under controlled conditions of application of cell 
liquor, water, and saturated brine rinses. 


At a capacity of 4.50 tons of salt per hour, using 

0.1 lbs. of rinse water per lb., and 0.7 lbs. of brine 
per lb. of salt, the salt crystals were discharged at 
0.1% NaOH content with less than 0.6% sodium sulphate. 


The sulphate-laden brine rinse was automatically kept 
separate from the mother liquor and the valuable 
alkali—bearing rinse liquor. 


Immediate recommendation of the purchase of four C-27 
Super—D-Hydrators to meet our existing requirements. 
This same equipment will handle 20% expansion when our 
new source of low sulphate salt goes into production. 


The Sharples Super-D-Hydrater produces high 
purity crystals of very low moisture content at 
capacities up to 8 tons per hour. its flexibility and 
unparalleled performance are recognized through- 
ovt industry. We shall be gled te send yeu «a 
copy of Sherples Bulletin 1257. 


HARPLES 


LE 
THE SHARP 
2300 WESTMORELAND STREET - PHILADE 


Associated 


PORATION 


werld 
threwgheet the 
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NUCLEAR CONGRESS PROGRAM 


MERCHANT SHIP SAFETY: Chairmen: H.W 
Pierce, H. M. Tiedemann. Development of 
Sefety Standards for Nuclear Propulsion of 
Merchant Ships. ©. P. Murphy, U. S. Coast 
Guard, A. R. Gatewood, Amer. Bur. of Ship 
ping. Seme Possible Safety Measures for 
Nuclear Merchant Ships. R. H. Fayram, Aero 


jet- General Nucleonics 


REACTOR OPERATION AND MAINTEN- 
ANCE: Chairmen: P. N. Ross, 8. G. Lorraine 
The Homogeneous Reactor Test Mockup. Flow 
Sheet, Fuel Solution Stability, Corrosion, In 
strumentation. |. Spiewak, H. L. Falkenberry, 
Oak Ridge. Some Operational Problems of 
the Nuclear Power Plant. Startup, Normal 
Operation, Shut-Down, Refueling, Main 
tenance, Manpower. R. L. Witzke and A. R 
Jones, Westinghouse. Opportunities for Re- 
ducing the Investment and Operating Costs 
of Utility Size Nuclear Power Plants. HP 
Hughes, GE 


TUES., MARCH 12 (A.M.) 


ALChE. FUEL CYCLE SESSION 3, FUEL 
MANUFACTURE Foote, R 
6B. Briggs. Fabrication of Irradiated Reactor 
Fuels by Semiaut tic ® te Controlled 
Equipment. Processes and equipment to re 
fabricate irradiated § fuels A. B. Shuck, 
Argonne. High Uranium Alloy Fuel Plate for 
the Experimental Boiling Water Reactor, Rf 
Macherey and C. H. Bean, Argonne. Oxide 
Fuel Elements for Borax-lV. Ceramic ma 
terials as reactor fuels. J. H. Handwerk and 
R. A. Noland, Argonne. Preparation and 
Properties of Aqueous Thorivn-Uranium 
Oxide Slurries. J. P. McBride, V. D. Allred, 
C. E. Schilling and E. V. Jones, Oak Ridge 


STANDARDIZATION IN THE NUCLEAR 
FIELD, (PANEL SESSION): Chairmen: Admirals 
Kitts, 1, G. Hussey. General and Adminis 
trative Standards, W. A. Kitts, Ill, GE. Nu 
clear Instruments. N Anton, Anton Elec- 
tronic Lab. Electrical Requirements for Nuclear 
Reactors and Atomic Systems. R. C. Sogge, 
G.E. Chemical Engineering in the Nuclear 
Field. R. P. Genereaux, DuPont. Reactor 
Hazards. H. Wagner, Detroit Edison. Radiation 
Protection in the Nuclear Field. W A. Me 
Adams, 


WASTE DISPOSAL II; Chairmen: Roy J 
Morton, B. A. Poole. Disposal of Fission Prod- 
vets in Glass. R. W. Durham, A.E. of Canada 
Geo. Consider, of Waste Disposal—Thermal 
Considerations. Skibitzke, U. S. Geol 
Atomic Waste Disposal by Injection 
into Aquifers. £. Roedder, U. S. Geol. Survey 
Separation of Cesium and Strontium from 
Calcined Metal Oxides as « Process in Dis- 


Co-Chairmen: F. G 


Survey 


posal of High Level Wastes. A. Abriss, J. J 
Reilly and E. J. Tuthill, Brookhaven 


PRIMARY COOLANT SYSTEMS: Chairmen: 
W. H. Jens, J. P. Hartnett. Engineering Con- 
sideration in the Use of an Organic Reactor 
Coolant. VW/. E. Parkins et al, Atomics Internat. 
Use of Boiling Water as a Reactor Coolant. 
Supercriticel pressures suggested to improve 
efficiency and performance. S. Untermeyer, 
GE. Gas Coolant fer Nuclear Reactors. M 
Silverberg, Ford Operational 
Experience with a UO.NaK Slurry in a Loop 
at 600 C. H. E. Flotow, R. D. Carlson and B 
M. Abraham, Argonne 


TUES., MARCH 12 (P.M.) 


PLANT COMPONENTS—SMAILL 
J. Frank Roberts, L. Koch. Pumps for Nuclear 
Power Plants. Types now in use and require 
ments for new types planned. A. F. Erwin, 
Allis Chalmers. 5000 GPM Electromagnetic 
and Mechanical Pumps for the EBR-I1 Sodium 
System. Curves showing head-capacity, power 
voltage control of flow, and efficiency 
O. H. Seim and R. A. Jaross, Argonne. Use 
of Clad Piping. J. H. Proctor, Lukens Steel 
Piping as Applied to Nuclear Energy Applica- 


tions. Plastic deformation erection and normal 


Instrument 


Chairmen 


input 


and emergency services, sensitivitves of ma 
terials. D. B. Rossheim, J. J. Murphy, C. R 
Soderberg and H. S. Blumberg, M. W. Kellogg 
On Quality Requirements for Steel Valves for 
Nuclear Power Plants. J. J. Kanter, Crane 
60 Cycle Induction Heating of Sodium Sys 
tems. Heating of loops including elbows, 
flanges, valves. R. A. Jaross, Argonne 


NEW LIMITS AND CODES FOR RADIATION 
PROTECTION: Chairmen: J. W. Healy, C. M 
Paterson. Changes in Maximum Permissible 
Exposure Values Recommended in 1956 by 
the International Commission on Radiological 
Protection. K. Z. Morgan, Oak Ridge. The 
impact of the Lowered Radiation Exposure 
Limits on Radiation Control Problems. |. S 
Taylor, Nat. Bur. of Standards. Status of Radia- 
tion Protection Legislation and Codification. W 
A. McAdams, G.E. Regulations Controlling the 
Use of Radioactivity by AEC Licensees. f 
Western, AEC. Statistics on Radiation Ex- 
posures for Use in Labor, Insurance, Economic 
and Scientific Studies. W. D. Claus, AEC 


SHIELDING — STRUCTURAL PROTECTION 
AND CONTROL OF FISSION PRODUCTS: 
Chairmen: J. G. Terril, Jr, H. Lb. Bowman 
Control of Radioactive Material at the Pres- 
surized Water Reactor. J. R. La Pointe, West 
inghouse. Structural Properties of Magnitite 
Concrete. J. M. Raphael, Univ. of Calif 
Materials of Biological Shielding. H. M. Glenn, 
Oak Ridge 


TUESDAY, MARCH 12, 7:00 p.m. 


A.jA.Ch.E. Nuclear Engineering Divi- 
sion Dinner. Sheraton Hotel, Pennsyl- 
vania Room, 17th Street and Pennsyl- 
vania Boulevard, Philadelphia. Ladies 
Welcome. Price $7 

Speaker: Dr. W. Kenneth Davis, U. S. 
Atomic Energy Commission. 


PLANT COMPONENTS: Structural Features 
of the Waste Disposal System for the Ship- 
pingport Atomic Power Station, Shippingport, 
Penna. H. T. Evans, Stone & Webster. The 
Application of Radioisotopes to the Measure- 
ment of Soil Moisture Content and Density 
P. F. Carlton, Corps of Eng. U. S. Army 


A.1A.Ch.E. FUEL CYCLE SESSION 4, SPENT 
FUEL PROCESSING—AQUEOUS: Chairmen: R 
B. Richards, D. H. Ahmann. Head-end Steps 
in Preparation of Fuels for Aqueous Process- 
ing. J. A. Buckham, Phillips Petroleum. New 
Developments in Head-End Methods for 
Preparation of Fuels for Aq Pr ing 
R. E. Blanco and J. E. Savolainen, Oak Ridge 
Comments on Waste Disposal at Hanford. A 
new waste scavenging process. M. J. Sted 
well and R. E. Burns, Hanford. An ton Ex- 
change Process for the Recovery of Plutonium 
from Irradiated Fuels. A. M. Aikin, AE. of 
Canada. Waste Disposal as Related to Chem- 
ical Processing. Problems associated with each 
of several proposed processing schemes. G 
G. Robeck and P. Straub, R. A. Taft Sanitary 
Eng. Center. An Electrolytic Recycle for Waste 
Treatment. H. W. Alter and D. L. Barney 
Knolls. Nuclear Safety Considerations in Re- 
actor Fuels Processing Plant Design. N. Ketz 
lach, Hanford. 


WED., MARCH 13 (A.M.) 


PLANT COMPONENTS—LARGE: Chairmen 
A. N. Anderson, M. C. Beekman. Boilers for 
Nuclear Power Plants. Advantages and dis 
advantages of boilers for stationary nuclear 
power plants. J. Cartinhour, Foster Wheeler 
Probl E tered in the Design of Pres- 
surized Water Reactor Vessels to Meet the 
Intent of the Boiler Code. S 1. Lindbeck, 
Westinghouse and A. D. Halporn, Jr., Combus 
tion Engineering. Basic Equations for Pre- 
dicting Performance of a Nuclear Power Plant 
Pressurizer. System pressure during changes 
in reactor power level predicted by transient 
thermodynamics T. Glasser, Knolls Fuel 
Handling System for a Fast Breeder Reactor. 
Design criteria, special environmental prob- 
lems, service factors, maintenance J. E 
Seward and C. P. Nash, APDA 

(Continued on page 106) 


FUEL CYCLE, SESSION 4 


(Continued from page 80) 


Most engineers and 
that all efforts 
are really being directed toward real 
ization of the 
that the fi reaction 
to otter fuel Approaches 
have varied widely and opinions have 


cycle as a whol 


scientists would agree 


low thermal energy 


cost sion appeal 


from thet 


ranged broadly From the several facts 


relating to chemical reprocessing 


emerge 


First, there have been no technological 
break-throughs that have eliminated reprocess 
ing from consideration in the overall Fuel 


Cycle 


Second, the nature of the metallurgical 
problems associated with a high-burnout fuel 
element at low cost are such that more 
workers are concluding that incentives for 
cheap and effective reprocessing schemes may 
very well equal the incentives for the cheap 
fuel element of super integrity 

There is a school of thought that 
contends that progress in the develop 
ment of cheap metallurgical pieces will 
never reach the fullest economic poten 
tial because this approa h is in direct 
the 
requires periodic purging 


opposition to long-standing rule 
that 


ind elimination of wastes and poisons 


nature 


for continued functioning. Proponents 


of this school can point to numerous 


technological case histories to support 
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their position as well as the usual 
examples found in nature 

Whether we agree or disagree with 
this philosophy or accept it with cet 
tain practical reservations, there is no 
doubt that chemical reuse 


the power reactor cycle is still in the 


as a step in 


picture and there are reasons to believe 
that it 
gree of importance as 


may assume an increasing de 
time goes on 
The foregoing are but the 


should approach the 


some ot 
reasons why we 
subject matter of this symposium, and 
the discussion which follows, with the 
that this 
future of the atomic 


conviction area may become 


a key one in the 


energy business 


4g 


— 


Non lubricated cylinders plus automatic controls for 
vnotionded operation are just twe of the edven 
toges offered by this 2-cylinder Cooper Bessemer 
M-Line compressor in operation ot the Muskegon 
Michigan, plont ef The Old Dutch Refining Com 
pany (leased by Avrora Gasoline Company! where 
the VOP Piatlorming process is in use 


"HYDROGEN COMPRESSES CLEAN" 
... with Cooper-Bessemer's non-lubricated cylinders 


| erage millions of cubic feet of hydrogen a day 

for the UOP Platforming of low-octane gasoline 
demands continuing efficiency from a smooth working 
compressor that will not contaminate the recycle hy- 
drogen. That is one of the reasons why The Old Dutch 
Refining Company, leased by Aurora Gasoline Company, 
recently installed a 2-cyclinder Cooper-Bessemer FM 
compressor in their modern plant in Muskegon, 
Michigan. 


To avoid contaminating hydrogen with oil in the re- 
cycle gas, Cooper-Bessemer successfully developed a 


non-lubricated compressor cylinder, 


Operating against mic ro-smooth hardened cylinder 
liners, these 8” diameter carbon pistons require no 
lubrication whatever. With a mirror finish, the cylinder 


bores reveal no excessive wear. 


DIESELS @ GAS ENGINES @ 


GAS-DIESELS @ 


No matter how exacting or complex your compressor 
problems, check the advantages offered by ¢ ooper 
Bessemer M-Line compressors. For dependability and 
money-saving operation, you can rely om ovoper- 
Bessemer one of America’s oldest engine builders 


offering the latest in engineering advancements. 


MOUNT VERNON, OHIO 


/ 
COOPER-BESSEMER 


GROVE CITY, PENNA, 


New York City © Seattle, Wash. © Bradford, Po. © Chicago, lil, 

Houston, Dallas, Greggton, Pampa and Odessa, Texas 

Washington, 0. C © Shreveport, le © Sen Francisco, los 

Angeles, Calif. © St. Lowis, Mo. © Gloucester, Mass. © New 

Orleans, lo. © Tulsa, Okla. © Cooper-Bessemer of Canada lid., 
Edmonton, Novae Scotia 


ENGINE-DRIVEN AND MOTOR-DRIVEN COMPRESSORS 


Nae 
Hew 
eee 
— 


I, your research specialty here? 


The diverse physical properties and chemical reactions of lithium 
metal make it a uniquely valuable research tool. Consider these 
provocative uses: 


e Alkyl-and aryl-lithium compounds, which are prepared from 
lithium metal, find wide application in synthetic organic 
chemistry. Use of methyllithium in the preparation of syn- 
thetic Vitamin A is a typical example. 


e Lithium metal as a direct reducing agent now suggests an 
interesting potential. 


e The polymerization of isoprene to “‘natural”’ rubber thru 
the catalytic medium of lithium metal dispersions is a 
new development. 


e The military and peacetime uses of lithium metal in the 
field of heat transfer show great promise. Based on its 
low density, high heat capacity and high heat of fusion, 
lithium has no equal as a liquid metal coolant. 


e Lithium metal is the starting material for the production 
of lithium hydride and, in turn, lithium amide and 
lithium aluminum hydride. 


@ Rocket and guided missile propellants utilize metallic 
““super-fuels.”” Many rely on complex compounds con- 
taining lithium metal or hydride. The key: lithium’s 
tremendous reactivity. 


Put lithium to work for you. Our banks of electrolytic 
cells can supply experimental grams or commercial tons 
of this admirably versatile metal. Write for details. 


... bends ahead in industrial applications far lithium 


corporation 
OF AMERICA, INC. 


2540 RAND TOWER, MINNEAPOLIS 2, MINN, 


PROCESSORS OF LITHIUM METAL + METAL DISPERSIONS. METAL DERIVA- BRANCH SALES OFFICES: New York - Pittsburgh « Chicago « MINES: Keystone, 
TIVES: Amide « Hydride « Nitride « SALTS: Bromide Carbonate Chloride « Custer, Hill City, South Dakota» Bessemer City, North Carolina. Cat Lake, 
Hydroxide « SPECIAL COMPOUNDS: Aluminate - Borate » Borosilicate + Cobaltite e Manitoba « Amos Area, Quebec « PLANTS: St. Louis Park, Minnesota « Bessemer 
 Manganite » Molybdate « Silicate « Titanate + Zirconate « Zirconium Silicate City, North Carolina « RESEARCH LABORATORY: St. Louis Park, Minn, 
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ATOMIC 


EXHIBITORS 


ACF industries, Incorporated, Nuclear Energy 
Products Division, Washington D. C. (141) 
Section drawings of research, material-testing 
and power reactors 

Acoustica Associates, Inc., Glenwood Landing, 
tt, (428) 

Ultrasonic radioactive decontamination equip 
ment, cleaners, degreasers end degassing 
apparatus 

Aerojet-General Nucleonics, San Ramon, Calif 
(270) 

Mass produced laboratory reactor 
Aeroprojects Incorporated, West Chester, Pa. 
(304) 

Ultrasonic equipment 

Allis-Chaimers Mfg. Co. Milwaukee, Wis- 
consin (421) 

Canned & magnetic pumps 

American Institute of Chemical Engineers, 
New York, N. Y. (156) 

Educetional exhibit 

American institute of Electrical Engineers, 
New York, N. Y. 

Publication service 

American Society of Civil Engineers, New 
York, N. Y. 

Educational exhibit 

American Society of Mechanical Engineers, 
New York, N. Y. 

Educational exhibit 

AMF Atomics, Inc, New York, N. Y. (117, 
119, 121) 

Master slave manipulator, control rod drive 
mechanimums research reactor pool type 
model, boiling water power reactor modei 
Argonne National Laboratory, Lemont, Illinois 
(448) 

Two nuclear reactor models 

Assembly Products, Chesterland, Ohio 
(232) 

Control instruments and relays 

Atomic Associates, Inc., Jamaica, N. Y. (426) 
Radioactivity measuring instruments Radio 
sotopes 

Atomic Energy of Canada Limited, Commercial 
Products Division, Ottawa, Canada (148) 
Radioactive isotopes and equipment for re- 
search and industry 

U. S. Atomic Energy Commission, Washington 
25, 0. C. 

Assistance to industry 

The Babcock & Wilcox Company, New York, 
N. Y. (128, 132) 

Nuclear reactors and fuel elements 
Baird-Associates-Atomic Instrument Co., Cam- 
bridge, Mass. (424) 

Radiation field survey instruments 

Battelle Memorial Inst., Columbus, Ohio (345) 
Research and development facilities 

Beckman Instruments, Inc., Berkeley Division, 
Richmond, California (417) 

Electronic counters, timers, scalers, analog 
computers, survey meters 

4. Bishop & Co. Platinum Works, Malvern, Pa. 
(333) 

Stainless steel tubing and tubular fabricated 
parts—precious metal and precious metal alloy 
products 

S. Blickman, Inc., Weehawken, N. J. (327, 329) 
Enclosures for handling radioactive materials, 
viruses, contaminants and other hazardous 
substances 

The Brush Beryllium Company, Cleveland, 
Ohio (309) 

Process for extracting nuclear grade bery! 


aiche’s 3rd INTERNATIONAL 
ATOMIC EXPOSITION 


Philadelphia, Pa. * Convention Hall * March 11-15 


Offering a unique opportunity for chemical engineers to 
see, feel, operate, discuss with experts, the new specialized 
equipment important to The Fuel Cycle and other fields 
of nuclear energy. For your convenience in locating 
exhibits, CEP presents an up-to-date listing of exhibitors, 


complete with floor diagram 


lium metal, fabrication into moderator re 


fliector, and other shapes 


Bureay of National Affairs, Washington, 


D. C. (160) 

Three looseleaf binders of a business service 
on the atomic industry Tithe: Atomic Industry 
Reporter 


Byron Jacks>» Division, Borg-Warner Corpora: 
tion, Los Anco'es, Calif. (408) 

Pumping equipment for nuclear reactors 
The Carpenter Steel Company, Alloy Tube 
Division, Union, N. J. (310) 

Stainless steel and high alloy tubing and pipe 
Catalytic Construction Co, Philadelphia, 
Penna. (328, 332) 

Engineering construction services 

Central Research Laboratories, inc, Red Wing, 
Minnesota (136) 

Mastersiave manipulators 

Chempump Corporation, Philadelphia, Pas 
(317) 

Canned pumps, including designs for ten 
peratures up to 1000° F. and pressures to 
5000 psi 

Cleveland Hard Facing, Cleveland, 
(443) 

Typical hard-faced parts (such as bearings 
used in the atomic industry 

Combustion Engineering, Inc., New York, N.Y 
(449) 

Manufacturing facilities reactor components 
reactor vessel material samples 

The Conference Book Service, Arlington, 
Virginia (261) 

Comprehensive exhibit of books of special 
interest, from various publishers 
Consultants Bureau, Inc, New York, N.Y 
(313) 


Scientific translations Journal of Atomic 


Energy, etc 


Cooper Metallurgical Associates, Cleveland, 
Ohie (410) 


Boron and other rare metals 

Corning Glass Works, Cornigg, N.Y. (237) 
Radiation shielding window 

Crane Company, Chicago, Hlinois (337) 
Specialized piping products for the asatorniec 


industry 
Crossroads Marine Disposal Corp, Boston, 
Mass. (427) 


Miniature of ompany's plant 

Cuneo Engineering Corp., Meriden, Conn. (316) 
A modified filter wiridge whict will be 
wed in the Shippingport, Pa. reactor 


Curtiss-Wright Corporation, Metals Processing 
Division, Buffalo, New York (253) 

Higt temperature alloy extrusions castings 
and forgings 

Davison Chemical Company, Division of W. ® 
Grace & Co., Baltimore, Maryland (224) 


Chemical and metallurgica materials and 
services in the atomic energy field Emphasis 
on thorium and Rare Earth metals 


Dayless Manufacturing Company, inc, Chi 
cago 18, tH. (209) 

Floor cleaning appliances 

Daystrom Nuclear Division, Elizabeth, NM. J 
(404, 


Reactor control instrumentation reector 
models 

The Edlow lead Company, Columbus, Obie 
(108) 


Lead bricks and an isotope shipping cash 


ElectroDate Division of Burroughs Corp, 
dena, California (221) 


£10) desksize electronic digital computer 

Descriptive material on the Datatron electronic 

high speed digital computer ar d the Datafile 
nucd n pag a 
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Encyclopedia Brittanica, Philadelphia, Pa. (326) 
Encyclopedia Brittanica, plus accessories 
Energy Fund Incorporated, New York, N. Y. 
(257) 

Leaflets, literature and charts. 

Engelhard industries, Newark, N. J. (258) 
Gas indicators and purification equipment. 
The Fenn Manufacturing Company, Hartford, 
Conn. (236) 

Rolling mills, swaging machines and turks 
heads 

Finnell System, Inc., Elkhart, Indiana (123) 
Diversified line of floor maintenance equip- 
ment and products 

Florida Develop ec ission, Tallahassee, 
Florida (115) 

Nuclear-related activities underway in Florida. 
Ford Instrument Co., Long Island City, N. Y. 
(220) 

Models and details of closed-cycle, gas-<ooled 
reactor 


Foster Engineering Company, Union, N. J 
(305) 

Foster Wheeler Corporation, New York, N. Y. 
(116) 

Nuclear research reactor, nuclear power plant 
and components 

General Electric Company, Sch tady, N.Y 
(400, 300, 301) 

Designs of reactors, radiation instruments, 
electromagnetic pumps and allied products 
General Mills, Inc., Mechanical Division, Min- 
neapolis, Minn. (265) 

Mechanical arm (remotely controlled manip 
ulator) and new fuel rod drive control mech 
aniom 

The GriscomRussell Company, Massillon, Ohio 
(164) 

Model of a liquid metal heated steam gen- 
erator 


Hamner Electronics Co., Inc., Princeton, N. J. 
(341) 

Electronic equipment for nuclear applications 
High Voltage Engineering Corp., Cambridge 
Mass. (420) 

Particle accelerators for physics research 
and industry 

Industrial Laboratories, Chicago, Ill, (312) 
Copies of Industrial Laboratories Magazine 
(March lesuve) 


The International Nickel, Co., Inc, New York, 
N. Y. (416) 
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Use of nickel and nickel alloys and electro- 
plating in the atomic energy field 


Janney Cylinder Company, Philadelphia, Pa. 
(249) 

Finished machined centrifugal castings of 
various ferrous and non-ferrous alloys 


Jordan Electronics, Inc., Alhambra, California 
(425) 

Remote area monitoring system for radiation 
monitoring and portable radiation measuring 
instruments. 


O. G. Kelley & Company, Boston, Mass. (324) 
Shielding fabrication and installation tech- 
niques 


Walter Kidde Nuclear Laboratories, inc., 
Garden City, N. Y. (208) 

Model of a nuclear facility and 3-pane!l back 
ground display 


Kollmorgen Optical Corporation, Northampton, 
Mass. (111) 

Industrial wall periscopes, binocular under- 
water periscopes and various instruments for 
remote observation 

Leeds & Northrup Company, Philadelphia, Pa. 
(470) 

Working demonstration of the instrumentation 
for a simulated nuclear power plant. 


Linde Air Products Company, Long Island 
City, N. Y. (336, 340, 342, 344) 

Applications for the rare gases—neon, krypton, 
argon, helium and xenon—in nuclear ma- 
terials processing, in reactor operations and 
instrumentation. 


Lindsay Chemical Company, West Chicago, 
iMinois (107 & 109) 

Thorium and Rare Earth chemicals, and their 
applic ations 


Lukens Steel Company, Coatesville, Pa, (233) 
Section of the clad steel plate which forms 
the walls of the Duquesne Light Company's 


atomic power station at Shippingport, Pa 
M.S.A. Research Corporation, Pittsburgh, Pa. 
(152) 


Sodium potassium alloy, liquid metal pump, 


flowmeters, high temperature pressure gauges, 
etc 

McGraw-Hill Publishing Co., New York, N. Y 
(124) 

Nucleonics Magazine 

Mallinckrodt 
Missouri (308) 


Chemicals for the nuclear industry 


Chemical Works, St. Lowis, 


CONVENTION HALL FLOOR PLAN. 


400 AISLE 


Marchant Calculators, Inc., Oakland, Calif. 
(325) 

Small electric calculators 

Massachusetts Department of Commerce, Bos 
ton, Mass. (413) 

Massachusetts research centers, 
recreation areas, maps and charts 
Metals & Controls Corporation, Attleboro, 
Mass. (405) 


Atomic fuel elements and component parts 


colleges, 


Michigan Chemical Corporation, St. Lovis, 
Michigan (429) 
List of rare earth products related to the 
Atomic industry 


The Microcard Foundati Madi 
sin (140) 

Microcard reading equipment and the new 
pocket-size Microcard Reader 
Minneapolis-Honeywell Regulator Co., Indus 
trial Division, Philadelphia, Pa. (436, 440) 
Full-size working reactor simulator with auto 
matic startup 


National Carbon Company, Long Island City, 
N. Y. (336, 340, 342, 344) 

High purity graphite for use in atomic re 
actors—nuclear graphite as used as moderator, 
reflector, shield 

National Electric instrument Co., Inc., Elm- 
hurst, New York (260) 

Illuminated telescopic instruments for internal 
inspection of inaccessible areas 


National Industrial Conference Board, New 


York, N. Y. 
Educational exhibit Business research 
methods 


National Research Corporation, Cambridge, 
Mass. (432) 
Activities of the NRC Equipment Corporation 
and the NRC Metals Corporation in the nu- 
clear field. 


North American Aviation, Inc., Atomics In- 
ternational Division, Los Angeles, Calif. (104, 
205) 

Three dimensional working models of nuclear 
reactors 


Norton Company, Worcester, Mass (120) 
Reactor Components—Ceramic fuel elements 
Control elements and neutron shields. Heat 
barriers and refractory supports. Special re 
fractories 


(Continued on page 88) 
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Stainless steel 
holds the answers. 


Every industry that works with steel has its special problems 
of the proper steels for every job... more and more indus- 
tries are finding that Stainless “holds the answers" to 
their problems. 


Take the petroleum and chemical industries for instance. 
They demand resistance to corrosion, to abrasion, high 
temperatures, cold temperatures, scaling and hydrogen 
blistering. Solid stainless can do the job. But, in some equip- 
ment, stainless cladding can answer the problems. . . and 
cut costs as well. 


Sun Ship knows how to fabricate stainless and the other 
special alloys. They have the facilities and experience. Large 
jobs or small jobs will receive prompt attention. 


Our Sales Engineering Department will 
be glad to discuss with you any problems 
to which our Alloy Products Shop may 
hold the efficient and economical answer. 


& DRY DOCK COMPANY 


ON THE DELAWARE + CHESTER, PA. 
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Here are the answers to your questions 
on RADIATION SHIELDING WINDOWS 


TABLE OF CONTENTS 


Corning Glass Works announces “Corn- 
ing Radiation Shielding Windows,” a 
brand new bulletin which has been 
written to give you full information 
about our windows, the glasses in 
them, their characteristics and applica- 
tions. You'll also see typical window 
installations. 
Send for your copy today. 


CORNING GLASS WORKS, 17-2 Crysta! Street, Corning, New York 


Please send me a copy of your new booklet, “Corning Radiation Shielding Windows.” 


Nome 


Company... 


Advantoges . . . Comparison of Corning 
Shielding Glass Compositions . . . Shield 
ing Characteristics . . Transmittance 
Characteristics Internal Transmittance 
of Corning Radiation Shielding Glass for 
Sodium “D” Line . . . Radiation Darken- 
ing Characteristics . . . Window Design 
Considerations . . . Typical Window De- 
signs . . . Corning Assistance in Window 
Designs. 


...Title 
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ATOMIC EXHIBITORS 


(Continued from page 86) 


Nuclear Development Corp. of America, White 
Plains, New York (412) 

A critical facility and hot laboratory 
Nucleartlectronics Corp., Philadelphia, Pa. 
(311) 

Nuclear measuring instruments. 

Nuclear Measurement Corp., Indianapolis, Ind. 
(445) 

Proportional canning systems, air monitoring 
and survey instruments 

Oregon Metallurgical Corp., Albany. Oregon 
(144) 

Zirconium and titanium castings for nuclear, 
corrosion resistant, and weight-saving applica- 
tions 

Penberthy instrument Company, Seattle, 
Washington (256) 

Large radiation shielding windows. Lead 
glasses. Dense non-browning lead glass 
Colorless lead glasses 

Penfield Mfg. Co., Inc., Meriden, Conn. (409) 
lon exchange equipment 

Pergamon Press, Inc., New York, N. Y. (437) 
Representative scientific publications in the 
nuclear field 

The Pfaudier Company, Rochester, N. Y. (444) 
6" diameter jacketed glassed steel digester 
Section of glassed steel radiation shield. 10 
gallon zirconium reactor 

Potter Aeronautical Corp., Union, N. J. (204) 
Pottermeter sensing elements used _ in 
measurement and control of flow in nuclear 
research, development and reactor operation 
Radiation Counter Laboratories, Inc., Skokie, 
i. (157) 

Two gamma ray spectrometers 

Saginaw Steering Gear Division, GMC, Sag- 
inaw, Michigan (349) 

Ball bearing screws and ball bearing splines 
Selas Corporation of America, Dresher, Pa 
(361) 

Research and development facilities as ap 
plied to atomic energy programs 

Sylvania Electric Products, Inc., New York, 
N. Y. (321) 

Unclassified nuclear fuel element shapes and 
other components such as control rods 
Technical Associates, Burbank, California (442) 
Complete automatic personnel monitors as 
used by Argonne National Laboratory, Oak 
Ridge National Laboratory and Hanford 
Works 

Tracerlab, Inc., Boston, Mass. (370) 

Tracerlab RLP-4 Stepwise Scanning Spec 
trometer System 

Union Carbide Nuclear Company, Long Island 
City, N. Y. (336, 340, 342, 344) 

Samples of uranium ores and concentrates 
and three-dimensional models of power and 
research reactors 

U. S. Industrial Chemicals Co., Div. of National 
Distillers Products Corp.,, New York, N. Y 
(217) 

Zirconium, hafnium and sodium 

U. S. Naval Research Laboratories, Washing- 
ton, D.C. 

Design of reactors for transport service 
United States Steel Corporation, Pittsburgh, 
Pa. (353) 

U. S. Steel Research, and stainless steel ap 
plications in specific, in the atomic industry 
D. Van Nostrand Company, Inc., Princeton, 
N. J. (411) Books (scientific) 

The Victoreen Instrument Company, Cleve 
land, Oh’o (357) 

Nuclear radiation controls and monitoring 
systems for reactor installations and radiation 
facilities 

Vitro Corp. of America, New York, N. Y. (320) 
Uranium mining, milling, processing and de- 
sign of nuclear facilities 

Westinghouse Electric Corp., Pittsburgh, Pa 
(101, 105) Atomic components 
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imple steps to service! 


Lower operating and maintenance costs with rugged, dependable, 
Series H. Durcopumps. Simple design and sturdy construc- 
tion assure long hours of trouble-free pumping. 

Easy, three-step, one-trade maintenance re- 

duces down time, speeds maintenance, 

and lowers costs. Series H Durcopumps 

are available in Durimet 20, the 300 

series stainless steels and in eleven 

other standard alloys for pumping all 

types of corrosive solutions. A com- 

plete range of pump sizes accommo- 

dates heads to 350 ft. and capacities to 


4500 gpm. Write for details. 


THE DURIRON COMPANY, INC., Dayton, Ohio 


Branch Offices. Atlanta, Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, 
Detroit, Houston, Knoxville, Los Angeles, New York, Philadelphia, and Pittsburgh, 


- 
‘ 
| 
— 
“ 
Remove spacer from co 
af 
b 
Seues Duncopump — 
Remove the pump. Note: Neither + 
ee suction or discharge lines ore 
disturbed, nor is motor or 
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Here are the engineers and 
management experts you will 


MEET AT WHITE SULPHUR SPRINGS 


Greene 


D. V. Brown 


Creelman 


Wickens 


Ohmann 


Williams 


Wallen 


VanderWall 


Carlson 


Hashbarger Sample 


Hershey 


ringing long experience in all 
R phases of management and en- 
gineering to the analysis and discus- 
sion of the chemical industrv’s prob- 
lems ten years from now, the panelists 
A.L.Ch.E.’s Spring 
March 3-6 at 
Green- 
your 


and speakers at 
Management Meeting 
West Virginia's magnificent 
brier hotel will 
questions brought out by the highly 


resort answer 


charged technical session 


@ A look into the future of products, proc- 
esses, raw materials, selling, and labor relo- 
tions 


@ Computers in chemical company control 


@ Opsearch—-decisions and teamwork for 
gi s and 9 t. 


@ Professional engineer licensing—its im- 
pact on chemical engineering. 


A major purpose of the Spring Man- 
agement Meeting at luxurious White 
Sulphur Springs is to bring chemical 
engineers into contact with some of 
the best opinion and thought on just 
what they and their 
expect over the next ten years in labor, 


companies can 


products, processes, raw materials and 
That means framing your ques 
with 


sales 
tions and then together 
the right man to help answer them. 


fellow expert 


getting 


You're sure to meet a 
in your field, and in just about every 
other field, too, and CEP is going to 
introduce you to the experts—with 
pictures so you can find them across 


the Greenbrier’s ballroom 


Ten Years From Now 


Two sessions are going to take a 
long look into the future of the chem 
itself 


can expect to be happening then 


ical industry what the engineer 
what 
he must do now to prepare for it 


session, R. FE. 


engineer and 


Leading the first 
( thaddock, 
manager 
research for Hercules 
of development for Hercules’ Virginia 
Cellulose Dept 
the Chemical 


chemical 
former of sales and market 
now director 

and president elect of 
Market 
has gathered an experienced 


A. J. Greene, 


administrative vice president and for 


Research Asso 
cation 


group of industrialists 


merly director of 
Pfizer, will talk about the 
Biochemicals 
Pfizer 
with the trends and 


development at 
Future of 
Chemical 
since 


Drugs and 
engineer Greene, with 


1938, is familiar 
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growths in this fast-changing indus- 
try. Chemical economist Roger Wil- 
tiama, Jr., has been in industry, mainly 
on the cost and economics side, an 
editor of chemical journals, now has 
firm of chemical 


plastics. E. H. 


coal 


his own consultant 
economists, knows 
Reichl, long 
chemicals, will 


experienced in 
tackle the next ten 
now industry 
president 
Soday, 


and de- 


vears of this basic 
Chemstrand’s 


and chemical 


active vice 
engineer F. J. 
experienced in both researcl 
velopment and administration on the 
top level in the field of plastics and 
synthetics, once operated a Govern- 
ment synthetic rubber plant 


HOW TO GET TO & FROM WHITE 
SULPHUR SPRINGS 


The C & O railroad runs overnight 
pullman service from New York, mak- 
ing intermediate stops. The timetable 
shows White Sulphur Springs cars (oc 
cupied until 8:30 A.M.) leaving New 
York Mondays, Wednesdays, & Fridays. 
Other nights, one gets off train at 6:05 
A.M. CEP is advised, however, that a 
number of extra pulimans, sufficient 
to handle reservation requests, will be 
added to accommodate all passengers 
to & from the convention. In case of 
question, call Mr. Joe Hartwyck, Penn 
sylvania Railroad, New York. PEnnsy! 
vania 6-6000 


Like Chaddock, George Rieger of 
Diamond Alkali, 
session on the Future of the Chemical 
Industry, is experienced in market re 
research 


heading the second 


search as well as application 
\ chemical engineer, and Diamond's 
Director of Market 
gathered a group of experts 
I. H. Munro, chemical 
engineer and vice president of Allied’s 
Solvay Process Division, has been con 


Research, Rieger 
has alse 


for his session 


nected with the inorganic field for a 
long time. Joining Shell Chemical in 
1931, chemist R. L. Kittle has been 
with the company since, except 
for a time with the Butadiene Section, 
Office of Rubber Reserve. Kittle is 
now manager of Shell's Manufacturing 
Operations Dept., knows where to look 
for The Future for Raw Materials 
for Organic Chemicals. A. S. Brunjes, 
Information 


ever 


manager, Technical 


(Continued on page 92) 


Another Conkey Crystallizer 


for Sherritt Gordon Mines— 


ple effect ammonium sul- 


Atlante Bire cham © Boston « C) 
New Orleans New York Philadelphia 
Son Francisce 
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The second Conkey ee Conkey C1 tailizers are at ned and engineered 
phate crystallizing term Na been put “on tream” to meet peciic plant requirement They re fab 
at Sherritt Gordon Mine Ltd. in Fort Saskatche- ricated by Chica Bridge & Iron Compar wm Fours 
wan, Alberta, Canada Repeat ordet ich a th strategicall located, complete ~~ lipped plant 
are based on performance the proven succes ol Plan now to convert your b product] nt liquor 
Conke Cy tallizet to control the ery tallization into plant profit u Conke I H A : 
proce and economically produce highest quality Conkey e1 vue vill be happy to i t you. Write 
optimum size, ¢ stallizing products the nearest CB&l office for complet formation 
‘ , ‘a BIRMIN AM, CHICAGO, SALT LAKE CITY and GREENVILLE, PA. 
h Pasadena Tulse 
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VISCOSITY’ 


*“That property of a body in virtue of which, when flow occurs inside it, 
forces arise in such a direction as to oppose the flow.” — Webster 


BROOKFIELD 


“Pioneer and world leader in the development and manufacture of 
precision viscosity instruments. Today, Brookfield is universally 
accepted as the World's Standard for Viscosity Measurement and Control! 


AND YOU" 


“A scientist interested in easy, accurate viscosity measurement or control 
for laboratory or production processes. You'll be happy to learn, 
too, that more than 300 technical articles and references based on 
Brookfield and viscosity measurement of 200 different materials have been 
published in the past ten years. You are welcome to any of this data 
which may pertain to viscosity measurement control problems you have. 


The world’s standard Brookfield know how 
for viscosity is yours for the 
measurement and control asking without obligation 


Drooktreld 


ENGINEERING LABORATORIES INCORPORATED 
STOUGHTON 18, MASSACHUSETTS 
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WHITE SULPHUR 
MEETING 


(Continued from page 90) 


Dept. of the Lummus Co., is right 
at home in subject—Tomor- 
row’s Chemical Processing. “Market 
strategist” A. P. Felton, of Bruce 
Payne and Associates, is vice president 
and director of marketing for a com- 
pany which specializes in long range 
planning of sales, personnel, plant and 
machinery, and entire growth programs 
for many clients in many industries. 
The Changing Picture in Chemical 
Selling is familiar territory for Felton. 


Labor—Ten Years Aheod 


The special Future Labor Trends 
in the Chemical Industry symposium 
has gone direct to leaders in the field. 
Presiding is Sloan School of Industrial 
Management's distinguished professor 
D. V. Brown, economist, writer on 
industrial relations and labor, a man 
who is experienced in all phases of 
labor-management relations, national 
and international. For labor, O. A. 
Knight, one+ime refinery worker, offi- 
cial of the Oil and Chemical Workers 
International Union since 1937, presi- 


Schwartz Gregory 


dent of Oil and Chemical Workers 
since 1940, vice president of CIO since 
1947, is just about as high as you 
can go for labor's views in the chem- 
ical industry. For management—F. H. 
Kirkpatrick, who is no one-sided ex- 
ecutive. He is an executive, but is 
also an educator, management consult- 
ant, former worker with the War 
Manpower Commission, civil service 
administrator, and now a member of 
the National Panel of the American 
Arbitration Association. For the Gov- 
ernment, the Dept. of Labor has sent 
a distinguished lady, Mrs. Aryness 
J. Wickens,* labor expert, economist, 
educator, former Deputy Commis- 
sioner of the Bureau of Labor Statis- 
tics, and advisor at International Labor 
Conferences 


(Continued on page 94 


* Mrs. Wickens’ title is Deputy Asst. Secre- 
tary for Employment and Manpower, U. 5S. 
Dept. of Labor, as listed in the progrom in 
CEP’s January issue. Her former title, Deputy 
Commissioner of the Bureau of Labor Statistics, 
was erroneously printed in the text in the 
same issue. 
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"But why measure 


round tubing 


by the square foot?" 


“Because Ross Heat Exchanger Division has to be able 
to tell its customers how much cooling surface they're 
getting. That's a vital factor in a heat exchanger.” 


“I get it. That’s why they use so many small tubes, 
instead of a few large ones. And Superior supplies 
the tubing?” 


“Right. Stainless is the most popular, in % in. or % in. 
OD. But they order other analyses, too. The tubing has 
to have thin walls to perform the heat exchange function 
efficiently. It has to be strong to withstand the system 
pressure. And it’s got to have smooth, clean inner and 
outer surfaces to minimize any pressure drop. Finally, 
it has to be tough, yet ductile enough to make in- 
stallation easy.” 


Lend an ear, Mr. Design Engineer. They're talking 


Photo 


about Superior tubing. The unit under discussion is 
made by Ross Heat Exchanger Division of American- 
Standard, one of the leading heat exchanger manu- 
facturers. Superior tubing gives them the quality and 


dependability they like to build into their products. 


This is only one of the many applications of Superior 
tubing in industry. We offer a wide range of tubing 
sizes in over 63 analyses, including stainless, carbon 
and alloy steels, nickel and nickel alloys, beryllium 
copper, titanium and zirconium. 


Let us help you with your tubing problems. Our years of 
experience and our are at your 
service. For more technica! information, write Superior 
Norristown, 


extensive facilities 


Tube Company, 2011 Germantown Ave., 
Pa., for your free copy of Bulletin No, 40 


The big name in smal! tubing 
NORRISTOWN, PA. 


All analyses available in 010 in. to % in. OD 


West Coast: Pacific Tube Company, 5710 Smithway St., Los Angeles 22, Calif. © RAymond 3-133! 
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The most efficient, the most accurate con- 
tinuous weigh feeding equipment available 


GRAVIMETRIC FEEDERS 


The continuous weigh feeding of bulk materials at accurate rates 
will increase the capacity and efficiency of mixers, dryers and when 
operating in batteries of 2 or more feeding to mixing and blending 
machines—they produce mixtures of exact proportions to improve the 
uniform Quality of product. 


The Syntron “Weigh-Flow” Gravimetric Feeders are the most 
accurate and most dependable weigh feeding equipment available. Fully 
automatic, the rate of feed is controlled electrically by the load on a 
scale-suspended, constant speed conveyor belt. The scale automatically 
corrects any variation in load on belt to an accuracy possible only 
with Electronic Weigh control. 


Syntron Weigh-Feeders are simple, and functional in design, keeping 
moving parts at a minimum. They are built for long dependable, 
trouble-free service. Syntron Gravimetric Feeders are available in a 
standard range of styles and sizes with capacities from pounds to 100 
tons per hour. Our applications engineers will gladly submit recom- 
mendation for your particular problem on request. 


Other SYNTRON Equipment 
of proven dependable Quality 


HOPPER LEVEL FLOW CONTROL SPIRAL 
SWITCHES VALVES FEEDERS 


FREE 


Write for complete catalog data 


SYNTRON COMPANY 


116 Lexington Avenue Homer City, Penna. 
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(Continued from page 92) 


Opsearch and Computers 

G. D. Creelman, head of Creelman 
\ssociates, is again leading the opera 
tions research session. The tormer re 
search coordinator of M \ Hanna 
Co. 1s known to CEP readers from 
his biography in the January issue 
which printed the papers trom his 
Pittsburgh symposium. Creelman, a 
leading apostle of QOpsearch in the 
chemical industry, has on his program 
his psychologist senior associate R. W. 
Wallen. Ten years a professor of 
psychology at Western Reserve, 
VW allen has been e pec tally concerned 
with the field of team psychology and 
in-group development, is active in 
National Training Laboratories, the 
leading organization working on in 
group deve lopment E. W. Burr, man 
ager, Personnel Development, Mon 
santo, 1s well-schooled in the more 
active side of the field, is presently 
chairman of the Conference Work 
shop for Developing Leadership Skills 
being held at Arden House, New York, 
by the National Training Laboratories 
Another former professor of psychol 
ory at Western Reserve, O. A. 
Ohmann, now director of Organiza 


Kuist Neill Hodge 


tion Planning and Management Devel 
opment tor Standard Oil (Ohio), is 


1 noted expert on human relations 


among top level executive has pub 
lished a widely read article on the 
ubject in Harvard Business Revie 


An actual report on Opsearch in prac 
tice is brought to the session by C, C. 
VanderWall, director of Manufa 
turing, Ansul Chemical \t Ansul, a 
firm of 550-600 emplovee Vander 
Wall and his fellow executives are 
applying social science principles to 
operation have been doing so for 


the last six or seven veat Joming 


Mon 
dent ile executive ined 
istrator, F. J. Curtis,* i long recog 
nized expert in production, research 
and administration 

W. M. Carlson, presidi: it the 
computer session, i i chemical en 
vincet n charge of Univae at Du 
Pont, where the test program includes 


(Continued on page 


* Last month CEP erroneously “promoted 
Curtis to president 
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PLANT REACTORS 
with Lab- Equipment Precision 


Gontined Gasket Closures: 
| | Easier to Open and Close 
Occupy Less Spoce 

| Weigh Less 


Cost Less 


@ Now @ offers you Plant-Size Reactors with 
the same performance-proven engineering and 
craftsmanship that characterize @ High Pres 
sure Lab and Pilot Plant Equipment. Combining 
the most advanced design engineering in the high 
pressure field with the finest materials available, 
@ Plant-Size Reactors already have given sup 


erior performance in many atomic energy pro 


jects. Your requirements can be met by either 
standard @ or specially designed reactors. Take 
advantage of the up-to-date thinking and exper 
ience of @ specialists in the design and manu 
facture of Plant-Size Reactors. 

Send for Bulletin 356 


"Our products are designed and built to comply with 
the requirements of the ASME Code and we are 
ovthorized to apply the appropricte Code symbols." 


SPECIALISTS IN 
LABORATORY AND PILOT PLANT 


HIGH PRESSURE EQUIPMENT 


AUTOCLAVE ENGINEERS 


WEST 22no STREET ERIE, PENNSYLVANIA 
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Mr Gene Lane, Utility Operator, at the Central Soya Co., in Chattanooga, Tenn. plant 
operates 36 Merchen Scale Feeders that blend feed ingredients to 1% accuracy 


MERCHEN SCALE FEEDERS 
“give us accurate, continuous blending 
over a wide feed range”’ 


Central Soya Co., Inc., blends millions of bags of animal and 
poultry feed a year at their new Chattanooga plant. Up to 50 dif- 
ferent formula feeds are produced to exacting standards. Central Soya 
chose W&T Merchen Feeders because they give 1% minute-to-minute 
accuracy over a wide feed range. As seen in the picture, the feeders 
are compact with no bulky enclosures, 

Merchen Scale Feeders, with feed rates from 3 to 3000 pounds 
per minute, require no adjustment for changes in material density. 
They are suited for most industrial continuous blending or automatic 
batching processes. For more information about Merchen Scale Feeders, 


write for Bulletin M-34, 


WALLACE & TIERNAN INCORPORATED 


25 MAIN STREET. BELLEVILLE 9, NEW JERSEY 


PRECISE 
PRESSURE 


-+» For Low Pressure Work 


Ranges: 0—10 inches water (min.) 
to 0— 30 inches mercury (max.). 
Intermediate ranges available. 
Accuracy: 1/300 of full scale 
Sensitivity: 1/500 in all ranges 

Dial Size: 24%" or 6” diameter 


Write for Publication No. TP-27-A 


WALLACE & TIERNAN INCORPORATED 
25 MAIN STREET, BELLEVILLE 9, N.J. 
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WHITE SULPHUR 
MEETING 


(Continued from page 94) 


management control, accounting, and 
technical applications. His fellow 
speakers, led by W. A. Crichley, con- 
troller of Diamond Alkali (which is 
deeply involved in integrated data proc- 
essing ), are equally versed in the field. 
H. A. Hashbarger and his co-worker 
N. L. Sample are closely connected 
with Monsanto’s computer work which 
they will describe, analyze and discuss. 
The Polychemicals Department of Du 
Pont has spent 20 years developing its 
“cost rollup” accounting technique, is 
now applying computers. Both R. L. 
Hershey and C. R. Schwartz are 
deeply engaged in the work. Chemical 
engineer Hershey is manager of the 
Polychemicals Department, and ac- 
countant Schwartz is control man- 
ager, has led most of the specific work 
on the system. R. H. Gregory com- 
bines both areas involved in this ses- 
sion, being a chemical engineer and 
a CPA. Gregory has made a number 
of studies on data processing, has 
published widely in the entire field of 
computer applications. 


Licensing the Engineer 

Sunday's panel discussion promises 
to be one of the best Sunday sessions 
in recent meetings, due largely to the 
quality of the men involved. D. L. 
Katz, consulting engineer, professor of 
chemical engineering, chairmanof Dept. 
of Chem. & Met. Engineering, Univ. of 
Michigan, will present the view of both 
the educator and the consultant on 
licensing. Director emeritus of the 
Engineering Experiment Station, U. 
of W. Va., W. W. Hodge is now 
chairman of the West Virginia Board 
of Registration for Professional En- 
gineers. A senior Fellow at Mellon 
Institute, Hodge was also former dean 
of chemical engineering at West Vir- 
ginia. Active B. B. Kuist of Fluor 
is one of A.LCh.E.’s most experi- 
enced men in the field of professional- 
ism in engineering, was last year’s 
A.1.Ch.E. representative on the EJC- 
ECPD Committee on The Practice of 
Engineering, is now an alternate on 
this committee and a member of ALI. 
Ch.E.’s Professional Legislation Com 
mittee. From a company long active 
in promoting professional registration 
ot engineers, E. » Neill, project man- 
ager at Dow, can be expected to pre- 
sent a strong pro-registration view. 
Moderator T. J. Carron, Ethyl, is 
the head of A.I.Ch.E.’s Detroit Sec- 
tion, has long experience in industry, 
is now more in the area of personnel 
activity which brings him to be mod- 
erator of this sure-to-be-lively panel. 
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pe & PorTER temperature instruments 
sell. We can’t tell you all the reasons why, 
but we know instrument men order them again 
and again. 

It must be their reliability. It must be their 
accuracy. It must be their quick response. 

All of these things and more are built into 
F&P temperature instruments. 

Check the many advantages you get with 
F&P instruments: 


Fast response because of balanced design. Thin 
wall bulbs, internal capillary diameters and high 
filling pressure make it so. 

High Sensitivity 

For any application between minus 400°F and 
plus 1000°F. 

Linear output /n al! liquid and gas filled systems. 
Positive over-range and under-range protection. 


What makes these 
temperature 
instruments sell? 


Up to four pens in one instrument 
Dual control instruments, with al! accessories 
enclosed within the case 


Stainless steel parts, con/roller adjusiments 
easily accessible, all controller options available 


Even in the smallest details Fischer & Porter 
engineering provides you with the best answer 
to your instrument needs. Write for complete 
details or specific quotations. Fischer & Porter 
Co., 1127 County Line Road, Hatboro, Pa 


I lustrated Literature 
on Request a 
Catalog 12-A-10 provides complete a 
engineering specifications on F&P . lan | 


Temperature Instruments. A copy 
is free for the asking. Write nou 


FISCHER & PORTER CO. 


OMPLETE PROCESS 


INSTRUMENTATION 


CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol. 53, No 2) 


WG RECORDING - CONTRI TRANSMITTING COMPONSATING 
97 


A CEP roundup of what's happening in high temperature 


reactors for process heat .. . 


“‘NUCLEAR TEST REACTOR 
GIVING 2,500° F. GASES 
CAN BE BUILT TODAY”’ 


—says Ritzmann, of ORSORT study team. 


nuclear test reactor to produce 
2,500 


tep toward develop 


today as a first 


Mises at can be built 


ment of commercial reactors operating 
tated Robert W. Ritz 


interview 


in this region, 
mann (Koppers Co.) in an 
on this ubject exclusively 
to ChP 
Ritzmann's 
Ileat Reactor a a 
Source’ delivered 
the Pittsburgh A.LCh.1 


and delivered in December 


given 
discussion of 
Nuclear 
Heat 
before 


Occasion wa 
paper “Use of a 
Proce 
February 6 
local 
1956 before 


ection 


the American Nuclear Society 


‘Under tand,”’ 


“I'm talking about the use of mate 


continued Kitzmann, 
rials and know-how that we have avail 
able right now. Shortly, we should be 
able to say we can go even higher, with 
3,000° not far 
opinion from his 
sever-man ORSORT* 
problem of 


away.” 
Ritzmann’s arose 
experience on a 
tudy team + assigned the 
conceptually designing a high tempera 
ture proce heat reactor (full-scale) 
While ORSORT wa 


sO engaged, an 


* Oak Ridge School of Reactor Technology 

t Other team members were J. T. Roberts 
(ORNL); J. S. Lagarias (Koppers); F. J. Remick 
(Penn State); J. O. Roberts (AEC); W. J 
Roberts (Curtiss Wright); & J. Schmidt 
(Westinghouse) 


other group, consisting of personnel of 
Nuclear 


America, 


Development 
(NDA) (a 
were likewise at 


( orp ol 
private con 
work under 
(1) 
mination from present te@hnology the 
that 


use in a high temperature 


tractor ) 


contract which called fors deter- 


construction material appear 
feasible for 
process heat reactor (2) a conceptual 


design for a research process heat re 
actor, using the most 


(3) 


promising ot 


material critical evaluation of 
the weakne 


represented in the design, and from 


and unsolved proble ms 


this a definition of the specific research 
and development needed to solve these 


problems 


Bureay of Mines Experiment 
While the 


were 


ORSORI NDA 


carried on, the 


and 
project being 
sureau of Mines’ Appalachian Experi 
ment Station ¢ at Morgantown, W.Va 
has been (and is still) conducting a 
materials te 


have been 


program ol ting, im an 


arrangement with [wo expert 


mental unit used. One 1 


{ The information on the NDA and Bureau 
of Mines programs oppears in an article by 


Strimbeck, McGee, and Katell in Amer. Gas 
Assn. Monthly, October 1956 


Ritzmann’s nuclear steam coal gasification process flowsheet 


3000° F 


COAL 
GASIFIERS 


RESIDUE 
2.8 T/HR. 


STEAM 620°F 
384 T/HR. 
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2240°F 


380 PSIG. 


PROCESS 
HEAT 

REACTOR 
140 MW 


REGENERATIVE 
HEAT 
EXCHANGER 


SYNTHESIS GAS 


7150 MSCFH 


53, No. 2) 


bench scale, consisting of a refractory 


heated by 


tubs 
coil, to temperatures of around 3,000 
have been 
natural 


metal 


a graphite resistance 


materials 


gases, 
under 


Refractory 
tested in imert 
ete It i 


steam, 
tood that 
howing con- 


le ind icle ire 


iderable promise, considering that low 


neutron absorption a quality which 
be satished 
perimental unit also in 


tube 


\ larger ex 
tis consist i ractory 
through which coal and materials 

which is heated by a 
induction — coil Coal 
rate 20 Ib. coal/ 
1,000° F 
allowed to flow down the inside 
entrained 


can flow, and 
surrounding 
slurry (maximum 
and 
of the 


olids, slag, 


hr.) is preheated to 


refractory tube 


and carbonaceous ash are removed, 


while product ga crubbed before 


metering Under consideration ts 


separation ol H. for direct hydrogena- 
with gamma radiation 


tion of coal 


Ving 


gy to promote the reaction 


Economically Competitive Heat 


That coal gasification may provide 


an early means of compensating tor 
capitalization ol heat 
likewise indicated by the 


stated, 


higher run leat 
sources 1 
ORSORI 

“The group felt that 
provided an excellent chance of being 


Ritzman 
uch a reactor 


able to achieve an economically com 


petitive heat soures nee relatively 


pure and expensive oxygen is used to 
obtain high temperature heat in exist 
ng processe 

For a 30,000 bbl. /day coal hydro 
con 
14.8 
ol oxyget 


yrithe 


genation petroleum refinery, the 


ventional oxygen proce tise 


? 


tons of steam and 79.3 ton 


to react with each 95.5 tons of co 
ind cu.tt. of 
In ORSORT 
steam flow 

140 MW of high temperature nuclear 
added to heat 384 
2040 to 3.000 


form 7,150 thou 
Pas ene h hour le il 
proce (see hagr 
reactor capacity are 
tons/hr, of steam trom 
This 
oal to ag 
sand cu.it. of 

less coal ts 


5.3) 


combines with only 50.2 tor 
un produce 7.150 thou 


ynthesis va \ 


contrast 


hr ol ¢ 
used, only 2.8 (1 


with tons /hr. of residue are pro 
duced 
The 3,000° 


was arrived at 


steam temperature 
in the foll wing way 
by selecting arbitrary temperature 
levels, perm sible cost of reactor heat 
dividing the savings 
heat load. Results for 
outlet temperatures 
F. indi 


e 3,240 


is calculated by 
by the 


nuclear 


reactor 
reactor 
ranging from 2,500 to 
cate little incentive to go abov 
LO000° F. above « 
3.0007 


or hemn« il rea 


tion temperature eemed the 


forseeable materials limit 


Reactor inlet temperature also has 


an effect on permissible cost of nuclear 


(Continued on page 100) 
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AN IMPORTANT MESSAGE 


to the customers and friends 
of Read Standard Corporation 


Effective November 3, 1956, the Read 
Standard Corporation, 50-year-old manufacturer 
of Readco bakery and chemical processing 
equipment and Standardaire blowers, merged 
with and became a division of 

Capitol Products Corporation. 


WHAT IS CAPITOL PRODUCTS CORPORATION? 


Capitol Products Corporation is a young, progressive organization 
specializing in light metals fabrication. Principally, Capitol manufactures 
extruded aluminum products for the building industry. To date, this organ- 
ization has enjoyed great success in both the manufacturing and marketing 
phases of its industry. For instance, in the highly competitive aluminum 
door business Capitol has become, in four years, the world’s largest pro- 
ducer. This management now directs the Read Standard operation. 


WHAT THIS MERGER MEANS TO YOU. 


To you who know and have dealt with Read Standard, the merger means 
simply this... extensive research and development not only along present 
but completely new lines . . . broadened engineering, service and sales 
staffs to better handle your needs . . . and improved manufacturing facilities. 
As in the past, Read Standard will maintain office and plant operations at 
its location in York, Pa. Theodore F. Freed will be Vice President and 
Divisional Operations Manager of this Division 

To you whom we have served in the past, we wish not only to express 
our sincere appreciation but to affirm our policy. The prime objective of 
this Corporation is to make available to you the very best equipment and 
services that the ingenuity, modern research and manufacturing facilities 


of our combined operations can provide. 


CAPITOL PRODUCTS CORPORATION 


Eugene Gurkolf 


President 
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SYMBOL OF THE HIGHEST QUALITY 


IN INSTRUMENTATION 
FOR RADIOACTIVITY 
DETECTION, 
MEASUREMENT 
AND ANALYSIS 


Leading manufacturers of atomic reactors 
government facilities medical and industrial 
research laboratories through their consistent 
purchases have established Baird-Atomic as the 
prime source for the finest in atomic energy in- 
strumentation 


Included in this complete line of radioactivity 
measurement equipment are: Scalers, Linear 
Amplifiers, High-Voltage Supplies, Differential 
Pulse Height Analyzers, Scintillation Spec- 
trometers and Accessories. For complete infor- 
mation, please request the B-A_ Radioactivity 
Instrumentation Catalog on your letterhead. 


Representations principal cities U. S. and abroad 


Baird--Atomic, Inc. 


33 UNIVERSITY ROAD. CAMBRIDGE 36. MASS 


MANUFACTURERS OF 
SPECTROCHEMICAL INSTRUMENTATION 
INFRARED SPECTROPHOTOMETERS 
ELECTRONIC COUNTING, CONTROL 

AND TEST EQUIPMENT 
RADIOACTIVITY INSTRUMENTATION 


will PURCHASE 


or REFINE... 
for your account. 


The facilities and experience of Truland 
may be employed advantageously 

for the economical upgrading 

and disposal of solvent 


mixtures and organic Sane ter 


new booklet 


which describes our 


by-products. operation 


Our technically 
trained personnel 
are available to discuss 


the refining of any solvent TRULAND 


mixture or organic by-products. 


Division of The Trubek Labora 


CHEMICAL CO., INC. 
EAST RUTHERFORD 
NEW JERSEY 


tories Incorporated 
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process heat, any heat added by the 
reactor to bring the steam up to 2,240° 
F. representing inefficiency. Efficiency 
is thus the ratio of heat used by the 
chemical reaction to that delivered by 
the nuclear reactor. Inefficiency is a 
function of the regenerative heat ex- 
changer system. A 200° F. tempera- 
ture approach shows a value of $1.32/ 
MMBtu, and appears optimum. If re- 
cycled imert gas could be used for 


transferring Leat without cooling for 
pumping, all the heat added by the 
reactor could be transferred to the 
chemical reaction and 100 per cent 
efficiency would result. Permissible 
cost would rise to $1.66/MMBtu, 
equivalent to steam for 22 miil/kw.hr. 
electric power. Reactor outlet temper- 
ature could be lowered to chemical 
reaction temperature of 2 240° F., plus 
the heat exchanger driving force of 
about 160° F., or 2,400° F 
The ORSORT study, according to 
Ritzmann, speculated that maximum 
cost of this heat from a nuclear re- 
actor would be $1.12/MMBtu, derived 
from a set of conditions which by in- 
ference are to be regarded as not too 
| dissimilar from present utility reactor 
tandards. This figure compares with 
$1.32/MMBtu permissible cost by the 
existing oxygen process 
The costs, Ritzmann feels, are 
higher than would be experienced with 
an actual reactor. A large critical mass 
is figured in because of the present in- 
ability to obtain a moderator to with 
stand high temperature Burn-ups 
higher than 10%, low costs of ceramic 
fuels, and avoidance of electric gen- 
erating turbine equipment are looked 
to for savings. If proce heat cost 
can be brought down to $0.83/M M Btu, 
the cost of gasoline produced would 
be lowered 0.6 cents/gal., or 5% of 
present manufacturing cost On 
1975 predictions, such nuclear heat 
could provide the basis for a large 
portion of our gasoline and substitute 
natural gas needs 
As the NDA report is classified, no 
comparisons are here possible. Asked 
for AEC's reaction to these feasibility 
studies, W. Kenneth Davis, AEC’s di- 
rector of Reactor Development, said, 
“AEC has under serious consideration 
the design and construction of an ex- 
perimental reactor operating in the 
high temperature regions, one which 
would be primarily intended for use 
as a materials testing facility.” This 
would seem to indicate that for prac- 
tical purposes, there remains some 


proving to be done. 
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Type SG straight tube, outside packed Type S pull-through floating head design. 
lantern gland design. Eliminates undetected For condensing, heating services . . . easy 
fluid inter-leakage. maintenance. 


Type ST conventional straight tube, split 


Type R U-tube design. Low cost construction, 
ring, floating assembly construction. 


for non-fouling service. 


~ wow vou can SAVE with 
Whitlock Standardized 
4 Heat Excha ngers ! : : Straight tube, fixed tube sheet design. Types 


V and V-1 —for easy mechanical cleaning. 


SAVE WORK... “prints for approval” can be sup- Type C coil type heat 
plied quickly for piping and other layouts. | exc h an g ers. Fo r 
SAVE ENGINEERING COSTS . . . our engineers high tube side pres- 
will help you select a standard design suited to your sures. 
requirements. 

| 

factured promptly from stock materials and sub- 


assemblies. Also, completed units are often in stock 
for immediate shipment. 


SAVE ON REPAIRS... readily available duplicate 
parts simplify emergency repairs . . . reduce downtime. 
SAVE ON FIRST COSTS... our long manufactur. Floating head heat exchangers. Type SO 

ing experience plus quantity produced sub-assemblies with outside packed head—ne concealed, 
and quantity purchasing of materials reduce the unit bolted and gasketed joints. 

cost of Whitlock Standard Exchangers. These savings | 
are reflected in our current prices. _ 


SAVE DELIVERY TIME... many units can be manu- ? 


---4 
---4 


Compare costs . . . compare savings. |t pays to 4 1] 
consider Whitlock Standard Exchangers first. (( | 4} 4 
Send for Bulletin 250. The Whitlock Manufac- 
turing Co. 97 South St., West Hartford 10, Conn. | 


iJ 


Double pipe heat exchangers. For counter- 
temperature flow conditions and low flow 


rates. 


Designers and builders of bends, coils, condensers, coolers, heat 
exchangers, heaters, piping, pressure vessels, receivers, reboilers. 
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Making 
clinker 
As tough 


Ve 


flight 


_here’s one that lasts 


There's an element of abrasion, too, in addition to the heat 
and some corrosion. It's a 3-way problem which our metallur- 
gists recognize and understand. Duraloy Flights used in many 
kilns are taking care of these three requirements very 
satisfactorily. 


While chromium and nickel in varying proportions are the 
principal alloying elements in most high alloy castings, some- 
times Operating conditions call for several alloying elements 
and knowledge of how to use them to bring out certain special 
characteristics, 


In our thirty-five years of high alloy casting experience we have 
encountered and solved some very difficult corrosion — tem- 
perature — strength problems. Perhaps we can help you in 
connection with your high alloy casting requirements. 


OFFICE AND PLANT: Scottdale, 
EASTERN OFFICE: 12 East 41st Street, New York 17; N.Y. 
DETROIT OFFICE: 23906 Woodward Avenue, Ridge, Mich. 
CHICAGO OFFICE: 332 South Michigan Avenue 
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INSTITUTIONAL NEWS 


Now available from national A.lI. 
Ch.E. are a series of published 
problems in chemical engineering. 
Designed for use in any and all 
chemical enivineeriny chools a> well 
aa ndustrial course the problem 
the ubject ol nuclear e1 v 
neering: thermodynam filtration 
humidification ervstall reat 
kinetic absorpti adsorption 
on: distillation 
ed by 
necring 
ee, each category of problem 
i eparate booklet bound to fit 
t loose-leaf note book and each booklet 


ells for 25 cent 


The Commercial Chemical Develop- 
ment Association's Honor Award 
and Annual Meeting wil! be held in 
the Hotel Statler, New York, N. Y 
March 27-28, 1957. Subject will be 


plastics O 


Observing its twenty-fifth anniver- 


| sary, the DeZurik Shower Co. of 


Sartell, Minn. is changing its name 
to DeZurik Corp. and placing sey 


| eral substantial new additions to its 


plant into operation \ prominent 
valve manufactrrer to the chemical 
industry, DeZurik is changing its name 
to conform to its present diversified 
operat on [ 
The Annual Conference and Expo- 
sition for The Society of the Plastics 
Industry will run from March 17 
through 21, 1957 at Biltmore Hotel 
and Shrine Auditorium in Los An 


| geles, Cal 


A Colloquium on Radiation Effects 
on Materials will be held on the 
Johns Hopkins campus, Baltimore, 
Md., March 27-29, 1957 
by the Office of Naval Research and 
the Martin Co., the colloquium will 
present a series of unclassified edu 


“p msored 


itional review paper on the vel eral 
ubject of radiation effects on mate 
il Wi ec organized to appeal to 


both enginect and the research 


crentust 


Do you have in your organization 
high school graduates who could 
help themselves and your company 
by learning the fundamentals of 
nuclear science and engineering? 
If vou do, the new courses of Inter 
national Corre pondence School on 
nuclear energy fundamentals could be 


| the answer for the men and the com 


pany The possibilities are particu 
larly valuable today when the country 

an even greater hortage of 
technicians than it does of 


professional engineers 
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PHILOLOGY and FILTERAIDS 


Joseph Conrad speaks of words “debased 
by centuries of careless usage,” and a 
glance in any good dictionary does show 
that many of our everyday words no 
longer have any clear-cut meaning. This 
is particularly true in the field of filtra- 
tion, where many people become con- 
fused between filteraid quality and filter- 
aid grade. This confusion is probably 
compounded by the diatomite industry 
practice of naming their different filter- 
aids, rather than designating them by a 
simple direct-reading grade designation. 

We might better talk of filteraid eth. 
ciency — the ability to give maximum 
throughput with consistent clarity at 
rainimum dosage. This high performance 
is essential both for your product quality 
and to hold operating costs in line. There 
are many cases where the production rate 
of an entire plant depends directly upon 
the output of the filter station. And high 
performance is a function of both quality 
and grade. 

In diatomite filteraids, quality and 
grade are not the same thing. Every major 
filteraid supplier has available a series 
of grades, ranging from a fine particle 
size grade to a coarse particle grade, with 
flowrate increasing and clarity decreas 
ing as the particle size increases. This 
series permits matching the filteraid to 
the characteristic of the feed liquor. 

However, filteraids from different 
suppliers may be equivalent in grade but 
vastly different in quality or efficiency. 
The poor quality material may develop 
flowrate equal to the better material but 
be inferior in clarity. Or, clarity may be 
achieved at the expense of flowrate. The 
most common weakness, however, of 
poorer quality filteraids is their inability 
to cope with the occasional tough batch 
of liquor encountered in almost every 
plant. 

This property — the ability to handle 
the tough batch, at economically sound 
dosage — is the true test of a top quality 
filteraid. This characteristic is not built 
into a filteraid by accident. It takes sound 
experimental work, based on years of ex. 
perience in filtration, to develop the basic 
information as to particle size distribu- 
tion and other characteristics required in 
a good filteraid. And, to make this know! 
edge effective, quality filteraid produc 
tion must be backed by control of re- 
serves of high quality raw materials, 
together with milling and sizing equip 
ment which will process the material 
within the very narrow limits imposed by 
a system of rigid quality controls.To date, 
this is the only known method to insure 
top quality in diatomite filteraids. 


P. W. Leppla 


Technical Director 


(Advertisement) 


... but just one quality! 


Piserside and certain kinds of fruit have this one thing in common 


that grade is a matter of size, and has no reference to quality The 


smaller fruit may be the equal of the larger in everything but siz 
Filteraid quality means the highest possible degree of clariheation 


for the grade employed at greatest throughput per quantity ol 


filteraid. Dicalite achieves this high quality—in every grade—by (1) 


careful selection of the crude diatomite trom Dicalite four high 


grade deposits; (2) processing with the industry's most modern 


equipment, and (3) the industry's most rigid quality control system 


which assures the same carefully controlled particle size range and 


distribution for each grade, uniformly, dependably, lot after lot 


Which may explain why so many leading firms in every branch of 


processing have standardized on Dicalite Filteraids 


Average Characteristics 


of Various Grades of 


4 DICALITE FILTERAIDS 


+ + 


AIO 
‘ ‘ ‘ 
aw 


DICALITE HAS SEVEN GRADES OF FILTERAIDS 
BUT ONLY ONE QUALITY —THE FINEST! 


For more complete information, write 


)icalite 


DIATOMACEOUS 


Lanes 


dicalite division, great |akes carbon corporation 612 south flower st., los angeles, california 
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IN THE NEWS 


NUCLEAR SHIELDING STUDY 


Walter Kidde Nuclear Laborator 
ies has just completed a field exped- 
ient shielding study for the Corps of 
Engineers, Research and Develop- 
ment Laboratories, Fort Belvoir, Va. 
While details of the work are classi 
fled, objective of the study was to 
gather basie data concerning shield- 
ing against neutron and gamma rad 
ination, using materials available in 
military field operations 

It is expected that the results of 
the study will aid theoretical design 
and computation work for military 


applications of nuclear power plants. 


NUCLEAR CONGRESS 
WKNIL, is 
1057 A tome 


clear Congress, 


looking forward to the 
and Nu 
Phila 


exhibit 


po ition 
to be held in 
Our 
ome of the work we are 


delphia next month 
will 


doing as nuclear consultants on in 


show 


dustrial applications of atomie en 
ergy 

WKNI, projects currently inelude 
design and instrumentation of sev 
eral novel nuclear power plants, two 
mobile reactor studies, experimental 
studies of moderator materials, hy 
draulie loop testing, development of 
a liquid mereury control system, ap 
plication of fission products to pro 
duetion of light sources and minia 
and research 
the 


commereil 


ture power sources, 


and development for nuclear 


nireraft and atomic 


power programs 


NUCLEAR EMPLOYMENT 


Positions are available for quali 
fled 
chemical 
Write to Personnel Manager for in 
formation 


physicists, mathematicians, 


and mechanical engineers 


Consultants 

to industry 

on applications 
of nuclear 
technology 


WALTER KIDDE 
NUCLEAR LABORATORIES, 
INC. 


975 Stewart Ave., Garden City, N.Y. 
Telephone Ploneer 1-4350 


SIX UNIVERSITIES TO AID IN EXPANSION 


OF OAK RIDGE NUCLEAR ENGINEERING SCHOOL 


| 


Classes to start this month at 


| selected schools which are par- 

ticipating in program for accel- 
erated training of nuclear re- 
actor specialists. 


o make possible expansion of ad 
T vanced nuclear training provided 
by the Oak Ridge School of Reactor 
(ORSORT )*, uni- 
have integrated into the pro- 
gram. ‘These will take 
over the first half of the training pre 


Technology six 


versity 
universities 
viously 


given entirely at the govern 


Two-year contracts are 
the 


concentrated 


ment school 
presently 


chool to 


being negotiated with 


hor 


provide 


courses of study to develop specifi 


proficiency in chemi try, mathematics 


physi ind for student 


accepte d tor ORSOR] 


enpinecring 


meantime,” says J. F. Kauf 
the Technical Assi 
Division of Reactor De 
Akt 


ning is well advanced 


“In the 
mann, Chief of 
tance ection 


velopment ‘preliminary plan 


ind courses are 
February of thi 


cheduled to start in 


year.’ 


* See C.E.P., September 1956. 


schools, chosen out of 44 
submitted proposals, were: 
Carnegie Institute, Institute, 
Northwestern Univ., Univ. of Calif., 
Univ. of Florida, and Union College. 

Starting in February, 1957, each of 
the selected as- 
signed a minimum of 20 students. Suc- 
120 students 
each will be assigned to the six schools 
in August, 1957; February, 1958; and 
September, 1958. 

Each of the has 
worked out in its own way the prob- 
lem of integrating the ter 
system used at Oak Ridge with their 
normal teaching schedule Ac 
cording to Dr. Carl C. Mor Head 
of the Dept. of Chemical Engineering 
at Carnegie Tech., hi chool has 
olved the problem by instituting 


The 


which 


51x 


ase 


universities will be 


cessive classes totaling 


chosen schools 


two-seme 


own 
rad 


pe- 
the 


cial summer sessions to assure 
continuity ot 

It is the expressed 
that, 


classes, 


the nuclear course 
hope of AEC 
ORSORT 
will be in a 
full burden 
will be 
Oak 


alter about four 


the universities 
position to take up the 
and that, at that time, it 


discontinue 


pos- 


sible to the Ridge 


phase of the program. 


Action being taken on proposals 
from more than 50 schools. 


financial aid 


Late last fall announced “no 
attached” 


lor 


string to 


itie purchase of 
and other 


September, 1956) 


vel equipment 


CEP 


The program wa 


teaching aids (see 


$3,000,000 the 
July, 1957 

Kaufmann, Chief of the Tech 
sistance Section, Division of 
Development, AEC, revealed 
to CEP that his department 
the program ) had 


expected to total tor 


fiscal year ending 
J. 
nical \ 
Reactor 
recently 
(which administer 
recommended Commission action on 
than 50 proposals received up 
to December 1, 1956. “If all the pro 
posals received to date (mid-January ) 
were to be accepted,” said Kaufmann, 


“the provisional allocation of $3,000,- 


more 


| 000 would not begin to cover them all.” 


als have been for rela- 


Most 
tively 
versity has an established program in 


propo 
mall equipment ; only if a unil- 


nuclear engineering at a Masters level 
for a small 
“Neverthe- 
“several re- 
have for small 
of the Argonaut * type (cost 


ready 
as a teaching aid 
Kaufmann, 
received 


is it considered 
reactor 
less,” said 
quests been 


reactor 


*The Argonaut is a woter-moderated re- 
actor using uranium enriched to 20%. It can 
operate at a maximum of 10kw of thermal 
power. 
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AEC AID TO UNIVERSITIES IN FULL SWING 


$80,000).” The Commission 
that grants for teaching aids can 
this 


being regarded as a realistic period of 


about 
hopes 
be continued for about five years, 
time to meet the growing demand for 
the university-trained product 


Faculty Training 

Significant progress can also be re- 
ported for other phases of the AEC’s 
Under the faculty 
90 
teachers of engineering availed them 
selve offered at 
the Summer Institutes for Engineering 
Faculty the Brook- 
haven and Argonne National Labora- 
pro- 
gram during the summer of 1957, with 
the addition of specialized courses for 
advanced students. Special sections on 


assistance program 


training section, approximately 


in 1956 of the course 


{ ollege 


given at 


tories. It is hoped to repeat the 


separation tec hniques and reactor engi- 
neering should be of particular interest 
to chemical engineers 


Student Assistance 

AEC envisages the granting of 150 
special training fellowships in nuclear 
engineering technology. Courses will 
be given in private universities at a 
level comparable to that of the Ar- 
gonne or Oak Ridge schools. Twenty- 
six schools have already been accepted 
and classes are exper ted to start in 
September 


= 


STURT 


4 


EVANT) 


ENGINEERING ngineers. 
BLENDING since 1873. S$ 
AND OTHER 
DRY PROCESSES Fy 
TO SPECIFICATIONS listed on the cour 
you to investigate 


ei we 


of the processes 
n 


mainte 


if your prob 


it will pay 


Batches from 500 to 40,000 pounds 
come out of Sturtevant Dry-Batch 
Blenders exactly as you want them 
They are completely blended regard- 
less of the varying weights, densities 
or fineness of the different ingredients. 
And no dust is lost in the process. 
Four different vertical and lateral 
mixing actions inside the sealed ro- 
tating drum achieve thorough blend- 


Sturtevant Dry-Batch Blenders: 


1. SPEED UP PRODUCTION WITH 4-WAY MIXING 
2. SHORTEN SHUT-DOWNS WITH 


““OPEN-DOOR"’ DESIGN 

ing in minimum time. Single lever 
control of a single gate speeds up 
loading and discharging 
“Open-Door"’ accessibility makes 
cleaning and maintenance a matter 
of minutes. This original Sturtevant 
advantage plus 75-year-tested rugged 
construction assures more output per 
machine-year. Check the coupon for 
more information. 


STURTEVANT 


Dry Processing Equipment 


The “OPEN-DOOR" to lower operating costs over more years 


CRUSHERS 
BLENDERS 


GRINDERS « 


GRANULATORS 


SEPARATORS 
ELEVATORS 


MICRON GRINDERS « 
CONVEYORS 


Gry process materials are 


My 


ty 


capac 


Desired 


Name 


Street 


COSTS OF BETTER BLENDS 
CUT TWO TESTED WAYS 


Mass 


oston 


135 Clayton Street 


STURTEVANT MILL COMPANY, 


Please send me your bulletin on Dry Blenders 


Also bulletins on machines for: 
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E-D Filter Paper Makes 
Excellent Cover For Cloth 


Or Other Filter Media 


Provides Greater Clarity Of Filtration 
And Prolongs Life Of Filter Medium 


FILTERTOWN, USA. Field reports prove that there is an 
increasing use of E-D filter papers, with the greatest demand for 
grade # 953, as a cover for cloth or other filter media in industrial 
filtration. To date, this practice has been widely adopted in 
plants which process oils, including coconut, cod liver, corn, 
cooking, linseed, soybean, and vegetable oil. These plants manu- 
facture margarine, salad oil and shortening, soaps, paint, var- 


nish, and many other products. 


Great Savings In Time And Money 
Actual experience, in hundreds of 
cases, has proven to the satisfaction 
of production officials that it is far 
more economical to cover the cloth 
or other filter medium with E-D 
filter paper and then, when the press 
necds redressing, to simply peel off 
the paper, discard it, and replace 
with a clean E-D filter paper cover. 
Substantial savings in press running 
time are made, 

filter paper holds up solid 
particles to such a degree that there 
is often little need for recirculating 
the slurry to obtain an adequate 
cake deposit for clear filtration at 
the start of a cycle 

Moreover, the E-D filter paper 
protects the filter medium from 
slimy fines, thus prolonging its use- 
ful life, saving additional money on 
media expenditures. The cost of 
I}-D) filter paper is so little, in com- 
parison with the cost of other filter 
media, that 
important. 


Greater Clarity Of Filtrate Obtained 


porosity and 


these savings are 


Because of its fine 
unique uniformity of furnish, grade 
#953—as well as the many other 
grades of E-D filter paper—obtains 
exceptional clarity of filtrate Many 


(Advertisement) 


degrees of rapidity and porosity are 
available in the more than 50 regu- 
lar grades manufactured by The 
Katon-Dikeman Company. Special 
grades are also made to meet indi- 
vidual requirements. 


Free Samples Available 

Actual made at the 
plant furnish convincing proof of 
the many advantages that are pos- 
sible. Simply write for E-D’s Filtra- 
tion Analysis Report. When the 
facts are supplied, you 
recommended 


tests user's 


necessary 
will receive several 
grades, cut to your own size and 
specifications, at no charge. Make 
the necessary test runs and you will 
soon be able to determine the bene- 
fits for yourself. There is no charge 
or obligation for this service. 

Write to Thomas H. Logan, Jr., 
care of The Eaton-Dikeman 
Company, Filtertown, Mount Holly 
Springs, Pennsylvania for prompt 
attention. 

This company is the only com- 
pany in America that is exclusively 
engaged in the manufacture of filter 
paper for science and industry 
Authorized 
dealers are located in every section 
to provide service and helpful infor- 
mation on all problems relating to 
liquid filtration 


representatives and 
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NUCLEAR CONGRESS 
PROGRAM 


(Continued from page 8&2) 


RADIATION PROCESSING: Chairmen: P 
Powers, A. V. Peterson. Use of lonizing 
Radiations in Control of Parasitic Infections. 
J. Villella, H. J. Gomberg and S. E. Gould, 
Univ. of Mich. Basic Concepts in the Appli- 
cation of lonizing Radiations to Foods For 
Preservation. D. H. Rest, B. H. Morgan, G. E 
Danald, G. E. Tripp, M. Simon, Quartermaster 
Corps, U. S. Army. A Megacurie Cobalt 60 
Food Irradiator. Procedures for installation, 
servicing, and operation. B. Manowitz, O. A 
Kuhl and Galanter, Brookhaven. Peacetime 
Utilization of lonizing Radiation to the Chem- 
ical Industry. Applications to plastics, rubber, 
oil, and other chemical industries. K. H. Sun, 
Westinghouse. The Nuclear Reactor as an 
Instrument of Medical Research and Therapy 
Major equipment and procedures for medical 


z 


experimentation. Stickley, G. S. Robertson 
L. E. Farr, Brookhaven 


AIChE FUEL CYCLE SESSION 5, FUEL 
PROCESSING-- NON-AQUEOUS 
Lawroski, S. M. Stoller. Liquid Metal Fuel Re- 
actor (LMFR) In-Pile Fuel Processing Loop. De 
gassing and salt contacting procedures in re 
moving fission product poisons. C. Rasema 
H. Susskind and G. H. Waide, Brookhaven 
Decontamination of Irradiated Uranium by 
Fluoride Volatility Process. W J. Mecham, R 
W. Kessie, W. B. Seefeldt and R. ¢ Liima 
tainen, Argonne. Magnesium Extraction Pro- 
cess for Plutonium Separation from Uranium 
A high temperature extraction process . & 
Winsch and L. Burris, Jr Concep- 
tual Design of Pyrometallurgical Reprocessing 
Plant. Fuel reprocessing by oxidative »gging 
L. Basel, United Engineers & Constr tors and 
J. Koslov, Vitro. Conceptual Design of Re- 
mote Fabrication Plant. © M Ladd, APDA 
and J. Koslov, Vitro 

REACTOR DESIGN: Chairmen: Macklin 
D. J. Woodruff. Eng neering Aspects of the 
Nuclear Design of Power Reactors. Analysis 


methods for a heterogeneous water oled 


Chairmer 


Argonne 


and moderated thern tor M. J. ( 
and O. J. Woodruff, Jr Westinghouse Nu- 
clear Powered Gas Turbines for Light Weight 
Power Plants. Evaluation of plants for power 
A00 1 HE range F 


s| rea 24\per 


the 
Hammitt and H. A. Ohigrer Jniv of Mich 
Design and Construction of the Engineering 
Test Reactor, P D. Bush, Kaiser Stress Corro- 
sion Cracking Problems in the Homogeneous 
Reactor Test (HRT). £ G Bohiman and G M 
Adamson, Oak Ridge 


WED., MARCH 13 (P.M.) 


REACTOR CORE DESIGN: Charmer Ww. K 
Davis, W. J. McCarthy, Jr. EBR-4I Control Sys- 
tem. £. Hutter, Argonne National Laboratory 
On the Significance of Reynolds Number on 
Reactor Design. Ff Jackson, J. Waggener 
J. S. Busct i. H Westinghouse 
Absorber Materials for Reactor Control. W. K 
Anderson and D. N. D 

URANIUM METALLURGY AND RADIATION 
EFFECTS: Chairmen: 8. Lustman, C. A. Bruch 
The Effect of Cooling Rate on the Nucleation 
and Growth of Beta Uranium Hydride in Me- 
tallic Uranium. Application of the Jominey 
end-quenching technique. H.R. Gardner and 
J. W. Riches, GE. Effects of Alloying Ele- 
ment Additions of Al, Si, Mo, Ti, V, Zr and 
Nb on the Thermal Cycling Stability of 
Uranium. T. Zegler and H. H Chiswik 
Argonne. Metallographic Studies on Neutron- 
Irradiated Non-Fissionable Metals ( A 
Bruch, W. E. McHugh and L. J. Doig, Knolls 
Effects of Grain Size on the Growth of Alpha- 
Uranium Under Irradiation. PR. Resnick and | 


nued 


Harmar 


nning, Knolls 


ont on page UR) 


it 

| 


Ye 
BETH-TEC 
* SYSTEM 


PROCESS HEATING & COOLING AT 650°F TO 1000°F 


Without Pressuce! 


Beth-Tec Standard Design Heating or Cooling SIZE RANGE—Standard units available for duties from 
Systems cre ideal for controlled process heat transfer 500,000 to 5,500,000 Btu/hr. Designs for other 
at high temperature levels. duties can be provided up to 15,000,000 Btu/hr 
Beth-Tec units are also available in several standard 


Beth-Tec is the only complete system solely de- 
signed for use of heat transfer salt. It was developed 
by Bethlehem engineers based on their experience EASE OF INSTALLATION—Constructed in several 


in high temperature process equipment. large sections for easy installation with minimum erection 


pilot plant sizes 


costs 


Check these Beth-Tec features 


pa COMPLETE — Fi hed th “Hi-Tec mps, tanks, 
SAFETY —The heat transfer medium (du Pont “Hi-Tec’’) 
piping, and instrumentation, as required 
has negligible vapor pressure. It is non-toxic, non 
corrosive, non-fouling, chemically stable, and inex 


ECONOMICAL—Maintenance and operating costs 
are low. Thermal efficiency is good 


WRITE FOR INFORMATION TODAY 


BETHLEHEM FOUNDRY & MACHINE CO. 


pensive. 


: 
| 
é 
| 
m7 
Beth-Tec Cooling Unit | | 
| | | | 
| 
| 
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As pioneers in the filter press field, and one of the oldest and fore- 
most manufacturers of filtration equipment, D. R. SPERRY & CO. is well 
qualified to evaluate your specific filtration requirements. 

Sperry Research has categorically filed over 60 years filtration ex- 
perience from continuous field reports and laboratory tests. Sperry 
Engineering applies filtration's most advanced thinking in the develop- 
ment of new products and new methods for obtaining better filtration 
at lower cost. 

Working side-by-side, Sperry Research and Sperry Engineering offer 
today's best source of information and equipment for tomorrow's 
production needs. 


rs) A complete range of 
yg Styles and sizes 

standard or special . .. 
for every filtration 
need. With center, side, 
or corner feed; open or 
closed delivery; simple 
or thorough washing; 
jacketed plates for fil- 
tering at controlled 
high or low tempera- 
tures. 


SPERRY Closing Devices 


Sperry offers the widest range of Clos- 
ing Devices to match your filter design 
needs. Each engineered in its own way 
to speed production, insure safety, 
save labor, and increase the life of the 
filter cloths. Choose from nine popu- 
lar models—including the new easy- 
to-install HANDRAULIC and the pop- 
ular EHC-L Electric Closing Device 
—factory installed on new Sperry 
Filter Presses or field installed in 
existing presses of any make. 


FILTER BASES 


All types .. . all sizes. 
Plain or punched to your 
specifications. Besides 
cotton and paper, bases 
are furnished in wool, 
synthetics, glass and 
woven metals. 


Send for SPERRY CATALOG 


Complete with charts, tables, and dia- 
grams to help in the operation, main- 
tenance and selection of filtration 
equipment. Write for your free copy 
of Catalog 7-E today. 


New Handraulic 
Closing Device 


Alldredge & M-Cobe 
17th Avenue 


4101 Sen Jacinto 
Francisco 4, California Houston 4, Texas 


NUCLEAR CONGRESS 
PROGRAM 
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Seigle, Sylvania Elec. Prod. The Effect of 
Irradiation on the Tensile Properties of 
Uranium. R. E. Hueschen, R. S. Kemper and 
S. K. Kelly, G.E 

REACTOR PLANT INSTRUMENTATION: 
Chairmen: E. E. Lynch, T. S. Gray. Health 
Physics Instrumentation for a Power Reactor. 
G. H. Whipple, Univ. of Rochester. A Resis- 
tance Temperature Detector for Nuclear Re- 
actor Service. F. R. Sias, G.E. Safety Circuit 
Development at Brookhaven National Labo- 
ratory. J. E. Binns, W. Lones and D. G. 
Pitcher, Brookhaven; M. Melice, Nuclear De- 
velopment Corp. of Amer. Recent Develop- 
ments in Nuclear Instrumentation at the 
Knolls Atomic Power Laboratory. Ultrasonic 
transducers, electronic pulse circuits and in- 
dicator. R. S. Stone, G.E. Ultrasonic Flow- 
meter Monitors Reactor Heat Exchange Circu- 
lation. M. Koblenz, R. M. Spiegel, S. Kass 
and H. Sterling, Fischer & Porter. Radiation 
Flux Conditions in Radioactive Media with 
Applications to Radiation Monitoring. 8B. E 
Dahlin, Minneapolis-Honeywell 

HIGHLIGHTS FROM THE FIRST WINTER 
MEETING OF THE AMERICAN NUCLEAR SO- 
CIETY IN WASHINGTON: Cc. @ 
McCullough, Exec. Vice President, Amer. Nu- 
clear Soc. Thermonuclear Reactions, A. C 
Kolb, NRL. Reactor Theory, A. M. Weinberg, 
Director, ORNL. Reactor Kinetics—Experimen- 
tal, F. Schroeder, Phillips Petroleum. Reactor 
Engineering and Plant Design, J. W. Landis, 
Babcock & Wilcox. Engineering Problems in 
Reactor Containment, |. J. Koch, ANIL 

A.1A.Ch.E. FUEL CYCLE SESSION 6, FUEL 
CYCLE ECONOMICS: CoChairmen: M 
son, J. Hogerton. Fuel Processing and Recyc- 
ling for Natural Uranium Power Reactors. 1 
K. Rae, AECL. The Economics of Ceramic 
Fuel Elements. J. R. Johnson, Minnesota Min- 
ing and Manufacturing. The Economic Back- 
ground for the Competitive Development of 
Nuclear Power. H. W. Nelson and W. R 


Chairman:- 


Leven- 


Keagy, Jr., Battelle. Some Fuel Fabrication 
Economics Parametric Studies. D. Kallman, 
Babcock and Wilcox. Decay and Storage of 
Irradiated Fuel. J. W. Uliman and E. D. Arnold, 


Oak Ridge 


WEDNESDAY, MARCH 13, 7:00 p.m. 
Banquet Bellevue- 
Stratford Hotel, Ballroom, Broad and 
Walnut Streets, Philadelphia Price 
$10.00. (Speaker to be announced). 
Ladies Welcome. 


All-Congress 


THURS., MARCH 14 (A.M.) 


REACTOR CONTROL AND SIMULATORS 
Chairmen: R. Oldenburger, M. A. Schultz 
Dynamic Simulation of a Fast Reactor System. 
Use of analog computer R. G 
Olson, APDA. Control Problems in Sodium 
Cooled Graphite Moderated Reactors. J £ 
Owens, Atomic Internat. The Development of 
@ Universal Type Control Drive Mechanism 
for Nuclear Reactors. C. Hinrichs and G. Ro 
lan, American Machine & Foundry The 
Logarithmic-Diode Counting-Rate Meter and 
Period Meter. 8. B. Barrow, Hycon Eastern 

NATURAL RESOURCES |: Chairmen: L. R 
Page, R. L. Faulkner. Exploration, Resources 
and Production of Uranium. R. D. Nininger, 
AEC. Recent Advances in the Geology of 
Uranium Developments in Geochemistry and 


page 112) 
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maintenanee (nspection 
on thie new valve until 19SG! 


CLASS A 
AIR LOADER 


EXTERNAL VIEW, CLASS GPK 


You can just put this amazingly simple 
and compact Leslie Class GPK-A pres- 
sure reducing valve on the line and 
forget it for at least 3 years! 


CLASS GPK 
PRESSURE 
REDUCING VALVE 


YES, AND THAT’S A GUARANTEE backed by a reputation 
for quality established in more than half a century of 
design, development and manufacture of regulators 
and controllers. 

This amazing new, diaphragm operated, Leslie pres- 
sure reducing valve has only two moving parts: no 
seals; no stuffing boxes; no small, dirt-catching parts. 

A simple air loader eliminates the conventional 
bulky loading spring and provides accurate dia- 
phragm loading that gives pilot-type response. Yet, 
it is rugged and uncomplicated. The unit itself lends 
itself readily where remote adjustment is an advan- 
tage, too. And you pay no price premium for these 
advantages. You get Leslie quality for about the same 
initial cost as leading makes of ordinary regulators. 

Suitable for any steam service up to 250 psi, 450°F, 
the unit is available in 4” to 2” sizes. It is ideal for in- 
termittent service too, and is unaffected by dirty steam. ° 

Your Leslie engineer can give you all the data on 
this amazing valve. You'll find him listed in your 
classified directory under “Valves” or “Regulators” 

Send for YOUR copy of Bulletin 561 today. 


REGULATORS anp CONTROLLERS 


LESLIE CO., 


24) 


GRANT AVENUE, LYNDHURST, NEW JERSEY 
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ne 


will 


REVOLUTIONARY TRENDS IN 
PULP AND PAPER TECHNOLOGY 


be developed in time, be adopted for the 
industry's new multi-billion-dollar expansion? 


industry leaders advocate new 
plant designs embodying latest 
advances in chemical engineer- 
ing techniques, ask for acceler- 
ated development program, but 
worry about manpower. 


ow the titth large t, and third-tastest 
K yrowing, mdustry im the country 
the pulp and paper industry Cand the 
role of the chemical engineer im it 
future) was analyzed and discussed at 
the recent Boston Annual Meeting 
NI panel members agreed that the m 
dustry is in a state of change, is be 
comimg more a scence than an art, t 


yong to depend more and more on the 


enpineet particular! the chemical 
enpinect Daking the troivest view 
(Canada Phiesmeyer said the technol 


ovy of the industry is on the verge ol 
revolution 

\l involved in thi iti 
pending technological revolution, a 
cording to Thiesmeyes Hobe three 
1) the merging of mechanical and 
il pulping Convetsion «al 
chemical pulping trom bateh to corti 
uous operations at very high speed 


probably in smaller units at the lum 


ite ane 4) ol by 
product chemical proce me to the 
mayor activity of the industry 


through the utilization of 


Viste 


Present Problems 


Practical paper nian 
president of S. D. Warren, agreed that 
the industry is im rapid growth, wall 
ee many changes technolog will 


undoubtedly tierease at least 6567 over 
thy next 20 veut But Olmsted 
warned, i won't be easy to accomplish 
Manayement in the industry is eon 
fronted with some real problems that 
may prevent (2-10) year 


iccording to Thiesmevyer) introduction 


* Boston, December 12, 1956. E. C. Bowen 
Bowen Corp., presiding; G. Olmsted, Jr., S. D 
Warren Co  <¢ Jenness, Univ. of Maine 
R. P. Whitney, Institute of Paper Chemistry; 
and |. R. Thiesmeyer, Pulp and Paper Research 
Institute of Canada Panel discussion: J. W 
Hemphill, Pulp and Paper Div., Johas Manville 
H. G. Ingraham, Pulp and Paper Division 
Chas. T. Main, Inc., W. A. Ketchen, The Fraser 
Companies, itd.; W. Pittam, Pulp and Paper 
Div Stone & Webster Eng Corp 6 A 
Springer, Research Center, Diamond Alkali 


lhe money problen 


fnew capacity to 


how much profit 


uch huge capital investment 


the conventional 


arp dislocation i 


April CEP will feature details of the 


enced by the degree to 


cal engineering techniques are adopted 


Both Institute of Paper Chemistry 


empha ized that chemi ale ne 


nore chemi il engi 


pecitically for the 
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neers for each paper and pulp plant 
far too tew for the technological 
change s forecast for the industry 
Many chemical engineering grad 
uates enter the pulp and paper indus 
try, some with training im the industry 
most with littl Verhaps Jenness 
pointed out, the need for chemical engi 
neering training in the mdustry be 
een by the demand tor the graduates 
of pulp and paper curricula who dé 
have considerable chemical engineer 


ing training. At Maine, where emi 


cal engineering courses are part of the 
pulp and paper discipline, 88 companie 
came last year to interview the 2. 
yraduates who sought positions in the 
pulp and paper field. All were placed! 


Cot the Institution offering un 


dergraduate courses in pulp and paper 


technology,* all give some work in 
chemical enyinecring and Lowell 
Pechnological Institute Prof. Lewis 
i\ a man with the training of the 
chemical engine! will fit 
more positions in the paper industry 
than a man with any other single type 
ol training 

It 1 clear that ‘ chool cannot 
u yply the need of the entire paper 
ind pulp industry, and, Jenne empha 
the paper industry today pre 
i challengin future for the 
chen il et e young 
men res ize t opportunitie 
early enough t prepare r the 

} ven ie ittention ha been paid t 
rraduate traming for the imdustry 


W hitne points out His own Insti 


tute plu the | niversity ot NI iin are 


w only two offering graduate degree 
rogram ind both ire hye | 
weighted wit! chemical engineet { 
work. Yet it is the experienced engi 
necr who 1 needed in the changing 
industry today, and graduate work car 
help prepare him for the tras 

\ paper re earch executive peal 
iny from the floor at the meeting, en 


reler men 


phasized that he would 4 


with some five vears or more expert 
ence in chemical engineet ng other 
field notably chemicals o1 petroleum 
‘These men,” he said, “have tremen 
dous qualifications for employment in 
the pulp and paper lustry 

\ Thi meyer uid The chemi il 


i domimant role in 


enginecr cal 


thre change com 1! the pulp ind 
paper industry ‘'royected growth of 
the madustry pl ie it among the major 
career opportu tie open to chemical 


engineers at the present time.’ 


* Western Michigan College, North Carolina 
Stote College, New York State College of 
Forestry (Syracuse U Lowell Technological 
Inst tute, Univ. of Alabama, and the Univ. of 
Maine. The Universities of Florida and Wash 
ington also do some work in pulp and paper 
and some of their chemical engineers go into 


the industry 


J 
| 
of new technol vy lhere 1 the ever 
present raw material problem ; the 
money problem ind the manpower 
problen 
is pointed to by 
; Olmsted If the industry has 20 
millon tons or nore 
build in the next 20 vear it will cost | 
$10 billion i very large part of 
“ this must come from profits retained 
can we retam and Thiesmeyer, 
‘ the chief reason why the new 
ee methods do not sweep the industry is 
is are represented by 
plants cannot be written off sud 
denly and without sh] 
} Revolutionary Trends in Pulp and 
, Paper Technology, plus forecasts of 
economic and other problems influ 
which chemi 
On the manpower problem the 
peakers were unanimou the indu 
yong to need a larve increase 
manpower, both mechani 
eal md = chenneal engineer with 
chenmneal engineers in growing demand 
ee is the technology changes are intro 
Chemical Engineers and Paper 
Techniques 
Whitney Maine's 
J neering already important im the 
pulp and paper industry, will become ee a 
more so in the future, will call for the 
’ neers than are now im the industry, 
incl will demand far more traming ot 
chemical engines 
industry 
levine inmalvzine traming on. the 
5 undergraduate level, presented figure 
how it than of the na 
tho enyineet vere loved in the 
paper and pulp industry in 1956, Ever 
i these were 50067 chenncal engineer 
t would mean only two chemical eng 
1957 (Vo! 53. No. 2 


J-M 85°. Magnesia is lightweight easy for workmen to install hall 
tions on this 10° steam line. Insulation work at the Grace Chemcal plant 


was performed by Young Sales ¢ orporation of St. Lous bt ngineering and 
construction was directed by Foster Wheeler Corporation of New York 


Your Btu’s and dollars go further when you 
specify Johns-Manville 85% Magnesia 


... the choice of insulation engineers 
at Grace Chemical’s new Memphis plant 
STRY'S LONG-TIME Standard for To assure you maximum value from 


temperatures to 600F is still your best your insulation dollar, Johns-Manville 
insulation buy. For J-M 85”,, Magnesia gives you complete drawing-board-to 
provides high insulating value, easy ap- job-site service. You get expert recom- 
plication, long life, initial low cost and mendations by the world’s most experi 
minimum maintenance. That's why in- enced insulation engineers plus expert 
sulation engineers consistently specify installation by authorized J-M Insulation 
J-M 85°. Magnesia for modern installa- Contractors. Write today for further 
tions like Grace Chemical’s new anhy- information on J-M 85°, Magnesia and 
drous ammonia-urea plant. That's why it Johns-Manville’s unmatched facilities to 
will pay you to specify J-M 85°, Magnesia solve your insulation problems. Address 
for your new plant or modernization Johns-Manville Box 14, New York 16 
N.Y. In Canada, Port Credit, Ontario 


Johns-Manville INSULATION 


MATERIALS “ENGINEERING - APPLICATION 


J-M 85 Magnesia also comes in block form 
Here you see it being applied to a vertical 


frum at a New Jersey petroleum refinery 


program. 
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for washing, cooling, processing, 
humidifying, dehydrating and 
hundreds of other applications. 


Whatever your production or 
process requirements...you'll 
get the right spray nozzles 
quicker by calling Binks. 
There is a size and spray pat- 
tern for with 


every purpose. 


nozzles cast or machined from 
standard or special corrosion- 


resistant metals and materials. 


Send for Catalog 5600 


Gives details on nozzle 
applications, sizes, 
capacities, spray 
patterns and metals 
Easy to use selection 
tables 

Spray 
norrles facturing C 


3114.32 Carroll Ave, 
Chicago 12, 


Send me your comprehensive Spray Nozzle 


Catalog 5600-no obligation, of course 
NAME 

COMPANY 

Aponte 


ciry STATE 


NUCLEAR CONGRESS 
PROGRAM 


(Continued from page 108) 


Mineralogy. R. M. Garrels, Harvard. tabo- 
ratory Investigations on the Origin of Uranium 
and Vanadium in the Ores of the Colorado 
Plateau. A. M. Pommer, U. S. Geol. Survey 
Crystal Chemistry of Carnotite. P. B. Barton 
and D. E. Appleman, U. S. Geol. Survey. New 
Developments in Methods of Radiometric 
Assay for Uranium. Experimental results and 
details of theory and apparatus. H. L. Vol- 
chok, Isotopes, Inc 

METALLURGY OF REACTOR MATERIALS: 
B Dunnington 
Transformation Kinetics and Mechanical Prop- 
erties of 05 and 10 w/o Molybdenum- 
Uranium Alloys. £. G. Zukas, Univ. of Calif 
The Metastable Gamma Phase in Uranium 
Base Molybdenum Alloys. W. A. Bostrom and 
E. K. Halteman, Westinghouse. The Corrosion 
of Uranium-Molybdenum Alloys in High Tem- 
perature Water. M. W. Bukart and |. Cohen, 
R. K. McGeary, Westinghouse. Self-Diffusion 
in Thorium. C. J. Meechan, North American 
Aviation. Internal Friction and Shear Modulus 
of Thorium at High Temperatures. ©. £ 
Dixon and H. Hori, Atomics Internat. Effect 
of Cold Work on the Mechanical Properties 
of Zircaloy-2. F. Forscher, Westinghouse 


HEAT TRANSFER AND HEAT EVOLUTION: 
Chairmen: Lee Chajson, Ken Coulter. Nusselt 
Values for Estimating Turbulent Liquid Metal 
Heat Transfer in Non-Circular Ducts. J. P. 
Hartnett and T. F Univ. of Minn 
Natural Convection Inside Horizontal Cylin- 
der. W. R. Martini and S. W. Churchill, Univ 
of Mich. The Integral-Spectrum Method for 
Gamma Heating Calculations in Nuclear Re- 
actors. L. G. Alexander, Oak Ridge 


NAT'L. INDUS. CONFERENCE BD. STH ANN. 
ATOMIC ENERGY IN INDUSTRY CONFER- 
ENCE. PART 1: Developing Better Prod- 
ucts Through Radioisotopes. Prospects for 
Economic Nuclear Power—Part |. Projections 
through 1980. Reactor Hazards, Public Safety 
and Insurance. Atomic Age Metals Create 
New Markets. Metals developed for 
nuclear field are creating additional markets 
their 


Chairmen Kaufman, 


Irvine, Jr., 


being 


for products and equipment used in 


preparation 


THURS., MARCH 14 (P.M.) 


NATURAL RESOURCES I! 
Anderson, P. F. Kerr. Patterns of Disequili- 
brium in Radioactive Ores. J. H. Rosholt, U.S 
Geol Zirconium: Mineralogy and Geo- 
chemistry. C. Frondel Environment 
of Some Wyoming Uranium Deposits. —. W 
Grott, Jn, AEC. Uranium West of the Colo- 
rado Plateay. D. L. David and B. J. Sharp, 
U. S. Atomic Recent Uranium Re 
distribution in the Cameron, Arizona Deposits. 
R. Austin, AEC. Natural Occurrence of Thor- 
ium. G. Phair, U Survey 

PROBLEMS RELATED TO HEAT TRANSFER: 
Chairmen S. W. Churchill, R. V. Bailey 
Transient Thermodynamics of Reactor and 
Process Apparatus. Application to a boiling 
water a flash tank of a dual cycle 
power plant and the pressurizer of the pres- 
surized water reactor. D. H. Brown, Knolls 
Electrical Problems in Electrical Burnout Test- 
ing of Nuclear Fuel Elements. T. W. Hunt, 
Westinghouse Mechanical and Thermal 
Problems of Water Cooled Nuclear Power 
Reactors. N. J. Palladino and J. Sherman, 
Westinghouse. The Time and Temperature, 
Dependence of Thermal Stresses in Cylindrical 
Reactor Fuel Elements. K. R. Merck, GE 

METALLURGY OF URANIUM-ZIRCONIUM 
AND URANIUM-NIOBIUM ALLOYS: Chairmen: 


(Continued on next page) 


Chairmen 


Sur vey 


Harvard 


Energy Div 


5S. Geol 


reactor, 
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BIACH 
BOLT 
TENSIONER 


CONTROLS 
tightening of bolts 
without TORQUE 


The unknown factors which 
are inherent in stressing a bolt 
through the use of torque are 
eliminated. It is no longer 
necessary to “mike” bolts or 
flange gaps. For the first time 
the EXACT BOLT TENSION is 
known—not just tight to a 
theoretical calculation. The 
tension is indicated on a gage 
and accuracies within 2% are 
obtained. 


& 


Where nuclear radiation haz- 
ards are a factor, our tension- 
ing units are readily adapt- 
able for remote control opera- 
tion. 


~ 


New doors are opened to the 
engineer in bolting design. 
Design opportunities in bolts, 
gaskets, and flange thick- 
nesses are greatly expanded 


Send for descriptive folder 


BIACH INDUSTRIES, INC. 


MANUFACTURERS OF THE 
HYDRO-LOCK FILTER 
PRESS CLOSER 


10 INDIAN SPRING ROAD 
CRANFORD, NEW JERSEY 


BRIDGE 6-3110 


| | 

| 

4 | 

Binks makes — | 

| the spray nozzles umm | 

you need 
ms 
| 
— | 

q 

i. | 

| 
| 
| Binks 

INDUSTRIAL SPRAY NOZZLES | 
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H. A. Wilheim, H. H. Chiswik. The Effect of 
Oxygen on Zirconium-Uranium Epsilon-Phase 
Alloys. A. A. Bauer, F. A. Rough and H. A 
Saller The Transformation Kinetics of 
Uranium-Zirconium Alloys Containing 50 and 
60 w/o Uranium. J. J. Kearns, Westinghouse 
The Corrosion Properties of Zirconium-Base 
Fuel Alloys. S. Kass, Westinghouse. Corrosion 
Behavior of Intermediate Uranium-Zirconium 
Alloys in High-Temperature Water. K. M. Gold 
man and 5S. Kass, Westinghouse. Uranium- 
Columbium Alloy Diagram. B. A. Rogers, D 
F. Atkins, E. J. Manthos and M. £ Kirkpatrick, 
lowa State College Continuous Cooling 
Transformation Studies for The U-10 wt % 
Nb Alloy. J. S. Parry, R. J. Van Thyne and 
D. J. McPherson, Ill. Inst. of Tech. Effects of 
Irradiation on Powder Compacts of Uranium 
and Some Uranium-Base Alloys. J. H. Kittel 
and S. H. Paine, Argonne Radiation Stability 
Studies of Binary Uranium Alloys. G. D. Cal 
kins, J. E. Gates, A. A. Baver and F. A. Rough, 
Battelle 


REACTOR INSTRUMENTATION DEVELOP- 
MENT: Chairmen: G. W. Morton, H. A. Lam- 


monds. A Wire-Activation Technique for Re- 
actor-Flux-Profile Measurements. A. £. Klick 
man, Battelle, and F. R. DeFaico, Westinghouse 


Development of a Thermal-Neutron-Flux-Meas- 
uring Instrument. C. V. Weaver, C. K. Smith 
and J. W. Chastain, Battelle. Solid-State Neu- 
tron-Flux Measuring System. |. S Gray, R. H 
Spencer, M.1 T.; W. M. Grim, Jr., General Elec 
tronic Lab., and F. S. Replogle, Jr., Schlum 
berger Well Surveying. Acoustic lonization 
Chamber. D. 8. Whitehouse and F. 5S Replogle, 
Jr, MAT. Millimicrosecond Coincident Sys- 


tem. Measurement of positron lifetime 1G 
Lundholm, Jr J. A. Bijorkland and A. 
Menius, Jr North Carolina State College 


Evolution of Neutron Sensing Elements— 
Scientific Laboratory to Industrial Application 
Materials techniques design lL Johnson 
Neutronics Lab 


NAT'L. INDUS. CONFERENCE BD. STH ANN 
ATOMIC ENERGY IN INDUSTRY CONFER- 
ENCE PART 2: New Products Through 
Radiation Chemistry. Prospects for Economic 
Nuclear Power—Part Il_ How Can Market Po- 
tentials in Atomic Energy be Realized? Equip 
ment radiation facilities. research reactors 
and instruments. Atome Energy Legislation 
(panel). Experience under the Atomic Energy 
Act; changes that seem needed 


FRI., MARCH 15 (A.M.) 


HOT LABORATORY FACILITIES: Co-Chair 
men: F. Ring, Jr, H. G. Duggan. The Design 
and Construction of the Enlarged Westing- 
house Hot Laboratory. A. |. Maharan, West 
inghouse. A New Hot Metallurgical Laboratory 
at Los Alamos. J. R. Lilienthal, R. E. Field, E 
D. King and D. Murphy, Los Alamos Scientific 
Lab. Hot Laboratory Facilities Westinghouse 
Testing Reactor. R. J. Catlin, Westinghouse. A 
Laboratory for Reactor Development and Ap- 
plied Radiation Studies. ©. J. Roberts, Curtiss 
Wright. General Electric's Radioactive Ma- 
terials Laboratory at Vallecitos. J. Frame, GF 
Decontaminable Surfaces and Procedures for 
Hot Cells. C. D. Watson, Oak Ridge. Manage- 
ment and Operation of a Privately Owned Hot 
Cell Facility, G. D. Calkins & J. E. Whitney, 
Battelle 


EQUIPMENT FOR HOT MECHANICAL AND 
METALLURGICAL OPERATIONS: Co Chairmer 
P. F. X. Dunigan, L. D. Turner. Designing a 
High Gamma Radiation Facility, A. Deutsc! 


Budd. Technique for Making Visual Examina- 
tions and Dimensional Measurements at Han- 
ford’s Radiometallurgy Laboratory. DL. Zin 


mermen, G.E. Remotely Controlled Lathe. 
C. Leader, Jr, Hanford’s Improved Re- 
(Continued on page 116) 


DOYLE & ROTH 
“FLOODED” PACKAGED 


sm LIQUID COOLERS 


CALCIUM 
CHLORIDE 
BRINE 


cITRUS 
FRUIT 
JUICE 


COFFEE 
EXTRACT 


ESSENTIAL 
OILS 


GRAPE JUICE 


LIQUID 
REFRIGERANTS 


METHYL 


FOR YOUR 


CONDENSING 


"ACIDS COOLING REQUIREMENTS 


ORGANIC 
SOLUTIONS Employing the flooded refrigeration principle, 


— the coolers which are of special multipass design 
te oo may be used effectively for handling viscous or 
SALT slurry type liquids. The package includes a com- 
SOLUTION plete refrigeration cycle, completely assembled 
soup and tested, ready for quick installation and im- 
SUGAR mediate operation. These units are available ina 

SOLUTIONS 

range of sizes from 5 to 100 H.P. 


SYRUP 
COOLING 


TOMATO 
JUICE 


VEGETABLE 
OIL 


WINE ILLUSTRATED ABOVE IS ONE OF THE MANY PRODUCTS 
FROM OUR COMPLETE LINE OF HEAT TRANSFER EQUIPMENT 


Contact Doyle & Roth for prompt attention to your 
Individual Re quirements 


DOYLE & ROTH co we 


136-50 TWENTY-FOURTH STREET * BROOKLYN 
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NUCLEAR MANPOWER NEEDS 


® How big is our present nuclear industry? 

® How big will it be in the near future? 

® What is the basic educational background of 
the people now employed in our nuclear 
industry? 

@ In which direction should our major educational 
and training program be directed? 


To answer these and other questions vital to 
our nuclear development, the AEC is making an 
extensive survey of professional manpower needs 
in industry, government and universities. 


nati vide survey ol presen | hip and conference attendanes 
A future weed he thi ection of the urvey ppre 
nuclear field 4 mately 3,000 questionnaire ver 
cut ihout 1,000 have ilre 
returned } 1000 
companies have reported 
ment ol ciel 
nuclear activiti 


final prep 


ration of thre ii wit expected 


ond 0.0... in dimensional | ter be ox fall, ard may 


Labor tatisth 
When quality is of prime impor- aga 
tance, for hydraulic lines, for air- four parts, each db 
craft parts, for instruments, for nail ng i basically TL | AEC Contractors and AEC Employees 


thonnaire Work Sponsored by Other Government 


electronics ... in fact wherever Agendes 


high quality steel tubing is indi- Private Industry-Supported 
cated, look Bishop for the Nuclear Activities 


finest under tl first cateyory ernment 
AK 


heen ubcontr icted ter thre it elf 


4 medustrial Forum, Im vhich also It is emphasized by 
CAPRLARY, MECHANICAL, ippl ed the mailing list bea Ac will not nece ivy 
HYPODERMIC and AIRCRAFT cess Permit holders, A..F. memBer- & survey every yeas 

seamless GAS-COOLED REACTOR 
(,008"' te 1,000"' O.D.) 
43 FACT: AEC is embarking on a 
(.003" to .083"’ Wall) gas-cooled reactor experi- 
Nickel and Nickel Alloy Tubing ment (at National Reactor 
(up to .625'' O.D. Testing Station in Idaho). 


Visit with us in Booth #333 at the C.E.P. QUESTION: Does this imply 
International Atomic Exposition, Phila a trend toward the British 
delphia, March 11.15, 1957 or “Calder Hall’ type of full 


) J. BISHOP & CO. scale power reactor? 
PLATINUM WORKS ANSWER: As told to C.£.P., Jan- 


vary 18, 1957, by W. K. or high 
Davis, Director of Reactor hich ten 


| Development, U. S. Atomic physi 
Malvern; Pennsylvania 4 Energy Commission: construction will ther 
Established 1842 ferent from those 


Brits h reactors 
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FOR QUALITY... 
j R QUALI rit 
en 
a steel tubing is not surpassed in conclusions drawn therefrom will pro 
, meeting corrosion, heat, shock, vide a solid ba or the planning Of Universities 
stress ond vibration. uper coordination of the Section two of the survey dealing 
bs al PD urveyv 1 n the hands of K. S. Col with the universitie will also be ub 
It is not excelled in quality of nen ot the Organization und Per onnel contracter work 
| starting stock...in accuracy of ” of AEC. For the Gg will’ start shortly and is expected to bx 
comy eted lw the eml of tl cadet 
veal In th case, two basi question 
on...in 1 ‘ naire vill be used: a long torm for 
precision... in finish. 
| thre urvey 
is handled by 
Colmen that it 
to conduct such 
price i 
picases 
vi however 
ent! egvotiat 
e 
eT | i, Calif 
Whereas the British reactor re 
large natural uraniu reactot ‘ 
$ iting it moderate ten perature 
i | pressure our gas turbine reactor 
use ent um and wi ‘ ‘ 
pressure il er 
ture 
1 of materials of 
ore lee very 
countered im the 


mark” has been established by the 


present survey, the data can easily be 
kept up to date by statistical sampling 
ten hniques 

Comprehensive Scope 


The questionnaire begins by asking 
for the number of scientists and eng 


neers employed nuclear energy 


The total number is broken down into these 
functions: research and development; design 


and engineering; construction; operations, pro 
duction and manufacturing; management and 
administration 


The manpower total is further cross- 
indexed by the type of activity in which | 


each individual is engaged 


Main categories are: research reactors and 


allied facilities; power reactors and allied 


facilities; reactor components; reactor mate 


rials; nuclear fuels; radiation laboratory equip 


ment and facilities; instrumentation; particle 


accelerators; by-product applications; and 


oes For over 50 years, Elliott strainers have proved themselves in power 
Details on the educational level, spe and industrial plants everywhere. Removing objectionable solids that 

cialized nuclear energy education, and could cost thousands of dollars in lost time and damaged equipment, 

practical experience of cach scientist they keep liquids clean and free of foreign matter 

or engineer employed are asked for 


Requests for estimates of the number ELLIOTT TWIN STRAINERS 
TYPE A, tor water and other liquids 


Provides continuous tlow, since one strainer 


basket is in service while the other uw removed 
and cleaned, Availabl to low | 


opel 


TYPE V, for tube oil, fuel oil, viscous 
liquids 


imam Uses laree ze baskets to facilitate unrestricted 


to 


forations from down to fine ¥ © 


Masters level. Since only about 4,00 Tew TYPE K SELF-CLEANING STRAINER 


Masters Degrees are now given a ™ for removing large amounts of foreign 
nually in all field t is « ent that jw matter in water 
drasti chon ts called Cleans itself automaticall and continuously 
by back-thusl the tundard 
{ to 24 j we train 
It ected that the Idal reactor mit to Availatl with AC 
will be en ploved ofl m the cis or mort er requu nt 


TYPE F SINGLE STRAINER 
where flow can be interrupted for 
cleaning 


Excellent 


pre 


For further details, call your near! Elliott District Ofhiee or write 


Elliott Company, Accessories Department, Jeannette, Pa 
or 5000) k 7 RM) I ars 
to d the bl wer 


ELLIOTT 


STEAM TURBINES « MOTORS « GENERATORS « DEAERATING HEATERS « EJECTORS « CON 
DENSERS « CENTRIFUGAL COMPRESSORS « TURBOCHARGERS « TUBE CLEANERS « STRAINERS 


energy } Dav tated that th re 


actor will be rated at 40,000 kw 
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State of Emergency? enarated and apray type, 4” to 30” 
How important are the results of the 
present survey im the apy ‘ ul 
ite nuclear edu nees 
By 1960-61 ys J. 
AK ve will) nee 
variet ‘ iuel ele ert for the pur i 
factor it high temperature pre f 
Dhere in operation in France a ya an fforemn matter, or batch process 
wmesuptol basket mest 
coule near Avignon. He said, however 
wh heated gas is expanded tl mig 
a turbine t re er part f its kinetic : 
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mote Metallographic Equipment. J. R. Mor- 

gen, GE. The Techniques of Tensile Testing 

Irradiated Materials at Elevated Temperatures 
| at Hanford. W. S. Kelly, D. C. Kaulitz and R. 
| £. Hueschen, G.E. High Temperature Tensile 
| Testing Facility at the Radioactive Materials 
Laboratory. D. J. Ruggiero and R. F. Stearns, 
GE. Remote Operating Tukon Hardness Tes- 
ter at Knolls Atomic Power Laboratory. D. J 
Ruggiero and R. F. Stearns, G.E. Remotely 
Operable Bend Test Apparatus. W. D. Valo- 
vage and G. L. Cutler, G.E. Remote Welding 
| of Stainless Steel Containers. ££. Pierce, Oak 
| Ridge. Booting Assembly for the Model 8 
| Master-Slave Manipulator, 8. Wehrle, 
Argonne. Reactor Removal Shield and Car- 
riage. S. O. Lewis, Oak Ridge. Low Power 
Stereo Camera. W. 8B. Doe, Argonne. SRE 
Fuel Decanner. G. |. Torgison, North Ameri 
can Aviation. Remote Operated Specimen 
Mounting Press and Conductive Mold Appli- 
cation. A. J. Mattila, GE. A Hot Laboratory 
Facility for Remote Metallography. D. D. La 
Rocque and F. P. Crimi, GE. Dismantling 
Equipment for Small Irradiation Bombs. C. W 
Angel, Oak Ridge 


EQUIPMENT FOR HOT CHEMICAL AND 
PHYSICAL OPERATIONS: CoChairmen: 
| Stang, Jr., W. D. Tucker. Special Equipment 

for Analytical Chemistry by Remote Control. 4 

T. Kelley, D. J. Fischer and Staff, Oak Ridge 

Off-Gas Treatment in Berkeley Enclosures. M 

D. Thaxter, C. Burk and H. P. Cantelow, Univ 
| of Calif. The Bettis Fission Gas Apparatus. 
| R. C. Kuch, J. E. Eck and F. S. Susko, West- 
inghouse. A Liquid Sample Station. T. L. 
Trent, Oak Ridge. A Small Steel Shielded Isola- 
tion Box for Chemical Experiments. R. P 
Schuman and M. E. Jones, G.E. High Level 
Solvent Extraction Facility. K. H. Hammill and 


“Piping costs run typically as high as 50 to 70 per cent of W. H. Adams, G.E. A Facility for High Level 
the cost of equipment to which the piping is connected, and Plutonium Solvent Extraction Studies. R. S 
as high as 15 to 20 PER CENT OF TOTAL PLANT COST!” | Miller and D. J. Smith, G.E. Equipment for 

(Chemical Engineering, Dec., 1955) Mechanical Dejacketing and Leaching of Spent 


Reactor Fuels in a Low Capacity Reprocessing 
Plant. R. S. Miller and D. J. Smith, GE 
Cobalt-60 Storage Garden and Irradiation 
: | Facility. B. F. Early, Oak Ridge. Design and 
shock due to sudden changes in temperature and pressure is | Use of a 19,000 Curie Cobalt-60 Source for 


RIGHT NOW shortening the life of your piping | Materials Testing. Marvin C. Atkins, Wright 
Air Develop. Center 


Packless® se: less flexible tal hose lesigned, engi red and NAT'L. INDUS. CONFERENCE BD. 5TH ANN 
ackless” seamless flexible metal hose is designed, engineered an ATOMIC ENERGY IN INDUSTRY CONFER- 


If not adequately compensated for, vibration, expansion, and 


manufactured to absorb this costly beating your piping system ENCE. PART 3: Commercial Power Re- 
| actors—Natural and Enriched Feels. Advan 
is now taking — and do it efficiently and economically. 

. tages of various degrees of enrichment in 
terms of total net nuclear power costs Chem- 


Let us show you how Packless*® flexible metal hose installed ical Processing and Waste Disposal. Problems 
‘ ° in chemical processing and waste disposal 
in your piping system can save you hours in down time | ond the Gat 
and dollars in money developed to solve them. Long-Range Outlook 
for Nuclear industries. Effects of atomic 
energy on major industries and the ec onomy 
Safety and Health Problems. The most recent 
data on radiation health and safety 


FRI., MARCH 15 (P.M.) 


| HOT LAB OPERATIONS AND ADMINISTRA- 
| TION, GENERAL: Co-Chairmen: R. C. West 
| phal, K. Stratton. A Survey of Remote Manip- 

lati Equi ¢. R. C. Goertz, Argonne 


Available from stock in Bronze, 
Carbon Steel and Monel, 
with standard or special 


fittings as required 


Custom engineering service 


for your specific 


Remote Manipulation Maintenance 
| Smith, G.£. Het Laboratory Procedures at 
| Argonne National Laboratories. W. B. Doe, 
| Argonne. Het Laboratory Functions in Nuclear 


Power Plant Operations. S. |. Lindbeck, West- 
inghouse. Hot Lab Organizations at Savannah 
River Laboratory. W. J. Laird, Jr, DuPont 


PACKTESS 


7 Division. £. S. Schwartz, Oak Ridge. Oper- 


METAL HOSE, INC., 730-52 s. columbus Ave., New Rochelle, N. Y. ational Problems in the Hot Lab Safety. + 


requirements is available 


at any time at no extra cost. 
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, 
pretty big 
Bulletin | 
| 
for further 
detailed 
= 


W. Reynolds, H. K. Hunter, J. T. Conboy and 
W. H. Truran, G.E 


SPECIALIZED HOT OPERATIONS: Co-Chair- 
men: R. C. Goertz, K. R. Ferguson. Tech- 
niques of Contamination Containment in Cave 
Operations. G. J. Deily, DuPont. The SRL 
Decontamination Facility. J. W. Moffitt, Du- 
Pont. Radiation Safety Monitoring of the 
Argonne National Laboratory's “Hot” Labs. 
P. Tedeschi, Argonne. Circulating In-Reactor 
heops. D. T. Jones, G. H. Jenks and H. C 
Savage, Oak Ridge. The Removal from the 
Brookhaven Reactor and the Sectioning of the 
In-Pile Unit of a Liquid Metal Fuel Reactor 
Loop C. J. Raseman, J. H. Klein and R. W 
Stong, Brookhaven. Experimental Facility for 
Multiple in-Pile Corrosion Tests. T. Trent 
and A. F. Zulliger, Oak Ridge. Hot Labo- 
ratory for Producing Synthetic Radioactive 
Fallout. William B. Lance, U. S. Naval Radio- 
logical Defense Lab. A Method for Irradiating 
Materials at High Temperatures in Co” 
Seurces. Robert C. Weed and W. L. Kosiba, 
Brookhaven. Semi-Remote Thermocouple At- 
tachment: Operation and Resultant Hot Cell 
Decontamination. F. £. Hancock and S. V 
Castner, Convair. Experiences with Discon- 
necting and Reconnecting Contaminated Sys- 
tems. M. D. Thaxter, Univ. of Calif. Shielding 
Pot for Push Through Transfer of Radioactive 
Sources for Sealed Caves. R. A. Blomgren, 
Argonne. Push Through Shielded Filter Change 
Without Interrupting Exhaust. R. A. Blom 
gren, Argonne. Packaging of Fission Product 
Waste in a Remote Controlled Chemistry Cave. 
Youngquist, Argonne 

HOT CELL INSTALLATIONS: Co-Chairmen: 
W. J. Laird, Jr., G. J. Deily. Low Cost Manip- 
ulation of Millicurie Level Radioactive Ma- 
terials. M. B. Reynolds, GE. Shielding Calcu- 
lations for Fission Product Gamma Sources. 
W. G. Ruehle, GE. The Design of SRE Fuel 
Evaluation Hot Cells and Equipment. J. M 
Davis, North American Aviation. A Multicurie 
Facility for High Level Chemical Process Re- 
search. R. D. Fletcher and C. M. Slansky, 
Phillips Petroleum. Semi Portable Steel Hot 
Cell. C. C. Thomas, Jr. and C. C. Webster, 
Westinghouse. Caves for High Level Gammea- 
Emitting Plutonium. Raymond C. Goertz, 
Argonne. Remote Handling Facilities at Chalk 
River, Ontario. A. S. Bain, AE. of Canada 
Remote Handling Considerations for targe 
Radioactive Cells. Drexler, G.E. Colora- 
tion of Shielding Window Glasses. K. RF 
Ferguson, Argonne. Manipulator Hot Cell. H 
M. Glen, Oak Ridge 

NAT'L. INDUS. CONFERENCE BD. 5TH ANN. 
ATOMIC ENERGY IN INDUSTRY CONFER- 
ENCE. PART 4: Atomic Energy Develop- 
ments Abroad. Present and future roles of 
international cooperative programs 


Among the Hungarian refugees 
flocking into the country, a survey 
shows that many are “professional, 
technical and kindred workers.” 
Vice President Nixon, in a recent re 
port, states that more than 109% ot 
those who arrived prior to December 
31, 1956 had high profe ional or 


scholarly quali fie 

This pool of new talent, many of 
them engineer hould not be allowed 
t» go to waste, and the National Acad 
emy of science National Research 
Council has established an othce at 
Camp Kilmer N | to help place 
these qualified people All American 
industry and educatior urged to con- 
sider the talents available and find out 


if they « 


FABRICATED BY 


CHEMICAL ENGINEERING PROGRESS, February 1957 


Moves 1720 tons 


of Sulphur an hour... 


ALUMINUM 
TELESCOPIC CHUTE 


WACO 


The Freeport Sulphur Co. Shiploader—a 
striking example of aluminum’s advan- 
tages in lightness and corrosion-resistance. 


Aluminum lightness-with- strength reduces the weight 

and cost) of the ehute supporting steel structure 
Compatible with ulphus its corrosion resistances 
means lonver life and mamtenance-free service The 
chute takes sulphur from storage to loading docks 
discharges it at the rate of 1720 tons per hour into 
ship or barge Capable of rotating J60 can be 
tilted up to 10° from the vertical position lrecision 
manufactured by WACO, America largest firm 
fabricating aluminum exclusively, the chute is made 
of three 6061-T6 aluminum alloy rectangular tubes 
that telescope from 25 to oD feet in length Kntire 
shiploader is operated by push button controls. De 
iwned and engineered by Ilewitt-Robins, in 
collaboration with Freeport Sulphur Co 


When You Need Precision Aluminum 
Fabrication, Specify WACO 


For Your Standard or Special Requirements, WACO’s Staff of Engi 
neers and Custom-Fabrication Facilities Are At Your Disposal. Write 
Data Sheets And Prices For The Exact Aluminum 
Equipment You Need 


A 


WASHINGTON ALUMINUM CO., Inc. 


Dept. 6-B, Baltimore 29, Maryland 
Phone: Arbutus 2700 


We. 
| 


| NUCLEAR NEWS 


NEW RADIATION 
LABORATORY 


Goodyear opens its new radia- 
tion laboratory, first of its kind 
in the rubber industry, for the 
exploration and development of 
rubber products which will per- 
form satisfactorily in a radiation 
environment. 


Since rubber is particularly suscep 
tible to radiation, (,oodyear Tire and 
Rubber Co. has built its new $125,000 
cobalt 60 installation to search for the 
most favorable compounding practices 
and chemical additive to improve 
radiation resistance Other goals of 
the irradiation program will be to 
initiate chemical reaction polymer! 
zation and vulcanization of rubber, and 
to improve phy ical properties ot pl is 
tics and resin 

Choice of cobalt 60 was made be 


cause a wide variety of materials will 


be investigated, and the radiation field 


can be made effective over large im 
ple The cobalt 60 is in th orm ¢ 


mall “slugs” or cylinders one inch 


long and ightl im diameter 
sheathed in aluminum one-sixteenth 
inch thick. Nine such cylinder ire 
assembled into an aluminum “pene: 
about 10 inches long and there are 72 
“pencils” in Goodyear ource \cti 
vated in the NRX reactor 
River, Ontario, by Atomic Ine 
Canad: Ltd (Canada >, the 
(,00dveat ource ha 2.100 curie ot 
cobalt 60 


Extensive planning and preparation 


tor use the cobalt 60 rest ia con 


Chemical and food processors are discovering that during crete and aluminum lined well which 


the summer it is possible to use excess winter steam capacity 
for extremely economical water chilling, using a Croll- 
Reynolds steam-jet CHILL-VACTOR system. 

And CHILL-VACTOR systems are economical the year 
‘round .. . no moving parts (except for a water circulating 
pump) ... no lubrication ... and extremely low maintenance 
cost. Low pressure or waste steam can often be used reducing 
operating expenses considerably. 

Let a Croll-Reynolds Engineer show you the many other 
advantages of these efficient CHILL-VACTOR units. Write, 


wire or phone... 


Main Office: Westfield, New Jersey 


in 
New York Office: 17 John Street, New York 38, N. Y. well. 


aluminum housing at upper left is where the 


CHILL-VACTORS © STEAM-JET EVACTORS * AQUA-VACTORS cobalt 60 is raised during experiments so that 


a large number may be made oat one time 


FUME SCRUBBERS + SPECIAL JET APPARATUS Operator is checking radiation 
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FOR 
CHILLED 
WATER 
‘ A! uf 
es 
CROLL. 


provide enouy watershield for ale 
operatior de a “cave” of thick. re 
inforced concrete 
Main fe iture of the nstallation an 
‘ t t} | } ‘ nl 
i ‘ 


the most enduring way 
tO... STOP CORROSION 


with ATLAS TANK LININGS 
for steel or concrete tanks. 
A complete corrosion-proof 
covering system from prim- 
er to protective brick 
sheathing. 


with ATLAS CORROSION 
PROOF CEMENTS for the 
most severe conditions. 
Protection against acids, 
alkalies, salts, solvents and 
other corrosives. 


A unique and unusval gommoa irradiation 
facility, pictured here, has just been ploced 
in operation by the Radicisotope Dept. of 
the Operations Division at Ook Ridge. Oper 
ated for AEC by Union Carbide Nuclear, this 
new facility is designed to utilize the radiation 
energy from Cobalt 60 slugs awaiting shipmert 
to customers which would be lost under normal 
storage procedures Since Cobolt 60 has a 
half-life of 5.3 years, the radiation field in the 
sub-surface storage installation from the 
85,000 curies now stored has been measured 
at 1,100,000 roentgens per hour Another 
feature of the unit is that samples can be 


irradiated in air rather than under water 


A new firm to be initially engaged in 
the melting of zirconium and its 


alloys, rel nut ttre ol cer 


Contract to engineer and construct 
the complete control system for the 
Curtiss-Wright Corporation RKe- 
search Reactor ((\WRE ‘ een 

Leeds & Northruao. 

Newly-formed Nuclear Power Equip- 
ment Division of Kiecley & Mueller, 
Inc Middletown, N i 


ict 


with ATLAS PROTECTIVE 
COATINGS for almost 
every purpose. A complete 
line to assure the proper 
protective coating for the 
job. 


with ATLAS RIGID PLASTIC 
STRUCTURES for tanks, 
fume exhaust duct work and 
complete pipe systems. 
Fabricated of highest qual- 
ity corrosion proof plastics. 


Tear out this ad and check the 
block where corrosion protec- 
tion is most needed in your plant. 
You will receive a complete bul- 
letin giving all technical infor- 
mation. 

CEMENTS 

{ LININGS MERTZIOWN, PENNS TLVAINIA 
PROTECTIVE COATINGS 
(RIGID PLASTIC STRUCTURES 


TECHNICAL REPRESENTATIVES THROUGHOUT THE UNITED STATES 
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(wie tive ource under water), 
make t pm ble t pla 2 ample any 
where in the cl ber, elumimates the 
need for remote « trol equipment 
i! llows radiation to take place in 
triste al «ot 
al ~ EE IST 
rat ‘ox 
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| 
Ft 
ta j 1 | ween ] 
ormed |} National Distiller ind 
il lit pp. Calle 
hee tive Metal | the me com 
p have its plant built at Ash +. 
tabu Chie te of National Distil 
new Zirconium plant 
i ire ‘ 1 


TMI STAINLESS STEEL 
TUBING HAS 


NEARLY 10 MILES OF TMI 
TUBING IS PROVING ITS 


WORTH ON THE NAUTILUS! 


TMI TUBING IS ALREADY 
UNDER ACTIVE TEST FOR 
APPLICATIONS IN THE AIR! 


TMI TUBING IS BASIC 
IN AMERICA’S FIRST 
COMMERCIAL NUCLEAR 
ENERGY ELECTRIC 


POWER PLANT! ook 


© TMI’s Atomic Experience is at your service from 
the initial plans to the final proven specifications. 
Specializing in stainless steel and special alloy 
tubing —in small diameters, .050" to O.D. 
with tolerances as close as .OOI” when required. 


TUBE METHODS INC. 


METALLURGISTS + ENGINEERS » MANUFACTURERS 
BRIDGEPORT County), PA. 
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| into a 
ported both by the 


NEWS 

RESEARCH REACTOR 
GOING TO JAPAN 


First reactor to be sold directly 

by U. 5S. industry to a foreign 
_country is now being shipped 
to Japan. 

Intended for use by the Japan Atomic 
Energy Research Institute, the 50 kilo- 
watt fueled with an aqueous 
solution of uranyl sulphate, 
factured by 


reactor, 
was manu- 
Atomics International 

a license by A.E. 
determination that it is 


Issuance of . was 


based on the 


within the scope and consistent with 


the bilateral agreement for cooperation 
between the Governments of the 
United States and Japan. 

The Japan Atomic Energy Research 
Institute, 1955 as 
organization for research and develop 
1956, 
sup 
Govern 


formed in a central 


ment and reorganized in June, 


special corporation, 15 
Japanese 
interests. It is con- 


ment and private 


cerned with basic studies in atomic 


energy, the collection of data on atomic 
and 
ot nu 
and the 


and use of 


power, the design, construction 


operation of facilities, training 


clear scientists and engineers, 


importation, distribution 
radioisotopes 
While this will be the 


first reactor 


sold directly to a foreign country by | 


U.S 
built 
abroad The pool type reactor de 
signed and built at Oak Ridge National 
Laboratory and exhibited at the Geneva 
Conference later sold to the 
Swiss for a Zurich re- 


it is the second | ae 


reactor to go 


industry, 


into operation 


was 
Government 
search center 

applications for 
reactors 


Three additional 


licenses to export research 
are before the Commission. Two have 
been filed by AMF Atomics, Inc., New 
York, covering the export of a pool 
type to Munich, and a light 
water moderated type to be erected 
at an international exhibition in Am 
sterdam, Holland. The third applica 
tion is ready to be issued a license for 
Babcock & Wilcox to export a pool 
to Brazil 


Germany, 


type 


A contract for the construction of 
a 250 ton a day nitric acid plant 


to be built at Stanford-le-Hope on 
estuary in Great Britain 
for Fisons Limited, has been 
to Chemical and Industrial Interna 
Ltd. of Nassau The 
plant was designed by the parent com- 
and Industrial 

It is a single 


the Thames 
awarded 
tional, Bahamas. 
Chemical 

Ohio 
unit high pressure nitric plant 
the second of this type furnished by 
C & I recently in Europe 


pany, The 


( ‘orp , Cincinnati, 


and is 


‘se | P.O. Box 428 © LA GRANGE, ILLINOIS 


INDUSTRIAL APPLICATIONS 
OF RADIOISOTOPES 
WITH THE 
TRI-CARB SPECTROMETER 


Tracer Research involving industrial organic 
compounds — oil and gasoline, solvents, phar- 


Ground Water Studius—lorge scale water 
distribution problems, such as pollution and 
waste disposal. 


Large Scale Tagging of plont operation with 
safety and y of radioactive materials. 


Tri-Carb Liquid Scintillation Counting 
has opened many new possibilities for 
industrial applications of radioisotopes 
by making low level counting of soft 
beta emitters a simple routine proce- 
dure. Consider the following facts to 
see how this method might be applied 
to your own work. 

Every single organic compound can 
be uniquely identified with the radio- 
active isotopes of hydrogen and carbon. 
These isotopes . .. Tritium and Carbon- 
14... are readily available and simple 
to use. They emit very soft beta radi- 
ation which cannot penetrate even a 
thin glass container. Other common 
soft beta emitters that are now being 
successfully used in industrial applica- 
tions are Sulphur-35 and Calcium-45. 

Although the Tri-Carb Liquid Scintil- 
lation Spectrometer is sensitive enough 
to be used for natural radiocarbon dat- 
ing of preserved organic materials that 
are over 40,000 years old, it is still 
simple enough to be used for counting 
hundreds of ordinary samples per day. 
Obviously the possibilities for practical 
industrial applications of radioactive 
tracers are greatly enhanced now that 
measuring equipment with this inher- 
ent sensitivity is available for routine 
use. Costs, safety, etc., cease to be 
limiting factors, and even the labeling 
of consumer products becomes a prac- 
tical consideration. 

For additional general information re- 
quest Bulletin 314. For spe- 
cific information on your 
requirements, provide appli- | 


cation details. 
| 


INSTRUMENT COMPANY 


Department K 


4 
CT \./ 
= 
| 


CHEMICAL ENGINEER GOES 
TO OLYMPICS 


Newbold Black, chemical engi- 
neer of Houdry Process Corp., 
and a member of A.1.Ch.E., was 
one of the athletes to compete 
in the Olympic Games. 


A.L.Ch.E 
Black, IV, 
ical engineering as well as of the 
United States into Olympic Stadium 
Melbourne, recent 
wide athletic A member of 
the U. S. field hockey team (only the 
second field hockey team this 
1932 Olympics), 
gained atter exhaustive try 
athlete 


member Edgar Newbold 


carried the banner of chem- 


during the world 


contests 


country 
has sent since the 
which he 
outs, Black has been an since 


high school 


Chemical engineer Newbold Black (center) in 
action in field hockey game with U. S 
Olympic teom 


Graduate of the University of Penn 
1950, Black won varsity let- 
as well as at the Haverford 
a figure skating 


sylvania, 
ters there, 
School, 
Star on ice 

Reporting on his trip down-under, 
Black said that, “Without a doubt the 
most impressive sight of the 


and is quite 


Olympic 
was the ceremony.” 


Australian 


(games 
He found the 
very hospitable, 


opening 
friendly and 
but technologically a 
United 

industry that 


good way behind the States 


Many products of U. S 


are standard items here are rarities 


down-under, such as central heating 


systems, washing machines and dish 


washers, television, and frozen foods 


An agreement covering the sale of 
small nuclear power plants overseas 
ALCO Prod- 
Humphreys 
Britain, 
covers the sale of 
outside the 


has been announced by 
ucts, Inc. ¢ 


and Glasgow, Ltd. of Great 


oncluded with 


the agreement 
ALCO nuclear 
North American 


A 5000-kw nuclear reactor for Den- 
mark will have its control system 
built by Leeds & N« 
Prime contractor for the 


Foster Wheeler 


ystems 


continent 


wrthrup Company. 


reactor 15S 


. an engineered rotary 
mechanical seal that is made 
to meet YOUR SPECIFIC 
SEALING NEED using 


selected alloys, carbons and 


ceramics. 


In general, Dura Seals can 


be installed on new or exist 


ing equipment—no sleeves or 


special machining necessary 


Today DETAILS — ASK FOR BULLETIN NO. ass cep 
Send your sealing problems iA? & 


PERFEC 
Seal 


DURAMETALLIC 
KALAMAZOO 


COLTON 
ROTARY PRESSES 
500 ‘TABLETS 


er 


CORPORATION 
MICHIGAN 


CAPACITIES 
To 


Snyder Tool & nginsering 
E. LAFAYETTE + DETROIT 7, | 
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| 
Answer to Your 
SEALING PROBLEMS 
in the Palm of Your Hand 
33 
| 
| | 
| 
| 
 MIXERS—GRANULATORS—OVENS 
HIGH PRODUCTION 
tow cost 
COLTON 
“A 
53, No 2) 12) 


A Boston 
Meeting Report 


... how to train 
THE CHEMICAL SALES ENGINEER 
... formal or informal? 


There is no shortcut to being a nagement School professor they sometime the other 
good sales engineer, recent rooks is convinced phases of the sales engineer's educa 
panel * of experienced sales of the 20th Century tion 

engineering experts decided. it ‘whole mar rom “Transmitting knowledge of con 
Experience plus training, hand wt only under hi 

in hand all the time, is best tand the humar c element oO till in the formative area im most 


path to a successful career. culture, but must also unde training programs.” Until recently it 


by which economic hfe is or Wit namly pa ed on by word-of- 


uming imadustrie ()'Connell said, “ts 


under ivate enterprise mouth from experienced men, but this 


he only real question in the panel gat 
was formal tramimng mfor And this me: necessarily was unsatisiactory since 


| Whiting formal traming neers tend to be notoriously silent on 
| eavoy . this subject. Even today very few com 


mal traming., Vanelist an 
Corp vice pre 


asked the question, “Why formal train How to Train panies | > form training im this 


area and it is in need of considerable 


He answered it himseli be 
Formal traimmyg | i preseribed line O'Connell 
cause it pay It pay in reduced tudy to 
program ol tudy and action which has TI | 
costs, speed, better ales, higher quality teaching of ile techniques 
men, morale ind reduced upery on ratipe over all the stage of formality 
Cav und, and con pletene The on ind 


I.xperience is important. In the long 
wmlormal trammg the new em till widely used. metho n ple 


run, Calvert Distillers’ practical 


jlovee 4 venerally hifted from ce 

minded Kelly ported out there is no word-of-mouth, while “the mos lab 

partment to department, largely as a 

substitute for experience orate program lave imtensiy 
result of expediency, and learns by the ; sl 

actual sale techni 


But the rtant factor here 1 training im 
bru h-off method ( Seavoy not, 


professional sales traming 
however peaking against job-rota (O'Connell). In this area 
tion. Job-rotation, he feel is a vital 


time. Henry bord is credited with the 


observation, reported by Seavoy, “The 
chool of ¢ xperience | a vreat one college, and experience can 
, part ol all formal traming, but it must 


but its graduates are too old to work" important part in the teaching 


lanned nil erTrtinent to the eng 
And tormal training, Seavoy” em and the special hool 
hee? needs 


phasized, is essentially a way of speed To plan a formal training program 


the learni proce 


the first step is to deci what ile 
| of newly-tormed 


engineet need to know O'Connell 


Amoco Chemical, put it this way, 


ile also learn by trial ind ky ale engineet! >) kn 
owledye ait 


needs 1) technical 


ge ot company poli and attitucl 


hace le with custome 


error through experience im the field ' 


dge of company product 


method has the advantage that it re cnowledee of the consuming indu 


quires the minimum of assistance trom 
trv their application proce : al production 


other amd the disadvantage that it 1 habit inowled 


among the most imperfect. It certainly 
techy 


lowest mm absolute tim cf thom 


re otl on tor to ‘ ell 1 tl 
air is another reason rial points out, the province eg Calvert's Kelly the 


The vraduate of the chool 
university The me 


The Advantages of Formal Training 


ne Sellin 


of hard knock has a tendency to be ire definitely the respot There 


first-rat neimeer and ev first 


rite ilesman but he also ha i ons have heen left to the hit 
tendency to be narrow. MUI Inelu 


te iching ‘ 


roult 

* Symposium on Sales Engineering, Boston ” 
Annual Meeting of A.I.Ch.E., Dec. 9-12, 1956. 
Panel: W. E. Hesler, Swenson Evaporator Co., 
chmn.; b. C. Johnston, Benson-Funk, Inc., pre 
siding; E. P. Brooks, MIT School of Industrial tend to | over hackward 
Management; G. E. Seavoy, Whiting Corp.; | 
P. J. Kelly, Calvert Distillers; and J.J. O'Con ® 
nell, Shell Chemical 


re 


nowledge ol their product to ! 
uch an extent, O'Connell feels, that (Continued on page 131) 
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aie ll play an 
fe: process, 
uch as MIT's | 
Management can 
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ne one can really iv just what the 
alk engimeer may have to tace or may 
need in work As Brool uid, 
cle by Capi 
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warn 
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no shortcut to good ile 
= mat What Kelly was emphasing that no 
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through the ules eer s careet 
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PHOTO COMPARES heat con- 
ductivity of CARBOFRAX brick and 
fireclay. Water separated from 
heat by 9 inches of CARBOFRAX 
brick boils turbulently, but barely 


gets warm on fireclay 


Refractories-for high heat conductivity 


High heat conductivity —roughly 11 times that of fireclay and 


that of chrome-nickel steels—is one of the properties 


about 70° 
ot CARBOFRAX’ 


for 


silicon carbide refractories. It ts an ideal mate 


rial muffles, radiant tubes, retorts and similar structures 


where you need exceptional resistance to direct flame plus the 


ability to conduct heat efficiently. At 2200 F, thermal conduc 
tivity of CARBOFRAX brick is 1OOBTU/hr., sq. ft. and ~F/in 
ot tl ickness 

CARBOFRAX retractories typify the many super refractories 


pioneered by Carborundum. Each has a wide range of properti 
is formed into precision parts that look like 
000 fiber 


One, for example 


cast irom yet resist over Another, a new ceramn 


filters and insulates at temperatures no existing mineral or glas 


fiber can take 


CARBORUNDUM 


Registered Trade Mark 


For v iluable information about high femperat ire problems 


and other pertinent information about refractori or tor 


elp on your own particular problem —fill in and mail this 


ou pon oday 


— MAIL THIS COUPON TODAY -————— 


Refractories Division, 

The Carborundum Company, Perth Amboy, N. J., Dept. U27 

Please send me 
Forthcoming issue of Refractories Magazine 


Bulletin on Properties of Carborundum’'s Super Refractories 


Here is a description of my high temperature problem 


Can you help me? 


Tithe 


7 q ~~ 

= 
| 
| Company 
| \ 
Street 
| City lone Sate 


f 


HAVEG. 


Wherever 


HAVEG PLASTIC TANKS MEET 
EVERY SERVICE REQUIREMENT 


HAVEG STORAGE TANKS, REAC- 
TOKS, COLUMNS, TOWERS, PLAT- 
ING TANKS, FILTERS and similar 
equipment are now manufactured in 
every type and size, rectangular and 
cylindrical— in a wide range of Haveg 
grades, combined with selected chem- 
ically inert materials to provide excep- 
tional resistance to corrosive acids, 
hypochlorites, salts, alkalies and vari- 
ous oxidizing agenta, 

HAVEG PLASTIC TANKS are tough 
and durable. Large Haveg storage tank 
installations have been in continuous 
service at leading processing plants as 
long as twenty-five years—under the 
moat extreme corrosive conditions 

HAVEG TANKS are economical to 
NEW 


conatructions, 


install easy to maintain 
POLYESTER GLASS 
for example, cost considerably less in- 
stalled than lead or rubber-lined, stain- 
less or even mild steel types in many 
instances offer bonus savings in 
reduced steel for support because of 
their extreme light weight! Haveg 
plastic tanks require no painting or 
costly maintenance can be readily 
field repaired where necessary 
Whether yours is a new or replace- 
ment installation, investigate the ad 
vantages of Haveg corrosion resistant 
plastic tanks and process equipment 
for your process operations. Write for 


Bulletin 


CORROSION RESISTANCE 


is a Factor 


HAVEG FUME SYSTEMS, 
CORROSION RESISTANT 
PROCESS EQUIPMENT 


Haveg duct, 
fans and fittings in the Haveg rein- 
forced plastic best suited to handle the 
your 
practical and 
wher- 


fume hoods, stacks, 


corrosive fumes and gases at 
plant, offer the most 
economical system 


ever fume removal is an operational 


possible 


requirement 

Engineered for use up to 350°F., 
Haveg fume removal units are light in 
weight for easy, low cost installation, 
or for heavy duty service where re- 
quired, Hoods are readily molded and 
joined in varying shapes and sizes... . 
stacks up to 12 foot diameter and 
over 200' high can be flanged for quick 
assembly —or resin-welded as a single 
unit! Complete fittings are available 
from stock, or can be custom-fabri- 
cated to your specific requirements. 
A Haveg engineer will be glad to 
assist you in planning a complete 
system for your plant or selecting 
Haveg units to replace deteriorated 
apparatus in your present system 

You can make anything in Haveg 
that you can make from metal. Haveg is 
tough, durable, machineable, easily 
and quickly altered 
the field 

Haveg Bulletins F-7 and C-13 give 
detailed data on the complete line of 
Haveg process 
equipment and resin cements to solve 


Write for 


your copies at no obligation 


or repaired in 


corrosion resistant 


every corrosion problem 


HAVEG PLASTICS OF TOMORROW SOLVE YOUR CORROSION PROBLEMS TODAY 


Detroit 
(Levene) 
Kiawood | | /85 


Cleveland 
Washington | 6/00 


Atlanta 
Lichange 34?! 


Chicago 
(Wheaton) 
Witeaton 3775 
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MEETINGS SYMPOSIA 


@ WHITE SULPHUR SPRINGS, W. VA. 
March 3-6, 1957. Greenbrier Hotel 


For complete technical program see page 84 
of January issue. Program highlights below 


See also page 90 of this issue 


Computers in Chemical Company Control 
The use of large-scale computers in handling 
payrolls, billing and ordering, sales forecast- 
ing, production control, etc 


Futures in the Chemical Industry 
The future status of certain segments of the 
chemical industry and related areas, discussed 
from a 1965 viewpoint 


, Eng s & Manag 
Decisions—A Problem in Teamwork 


The psychological factors which must be con- 

sidered to assure effective functioning of 

Operations Research (scientific decision-mak 

ing) teams 

The Impact of Licensing 

on Chemical Engineering 

Sunday afternoon panel discussion on profes- 
sional registration. 

Future Labor Trends 

in the Chemical Industry 


Changes in the labor picture over the next 
ten years. 


@ PHILADELPHIA, PA. 

March 11 through 15, 1957 

EJC Second Nuclear Engineering and Science 
Congress & Exposition. (See page 80.) 


@ EVANSTON, iLL. 

April 6-10, 1957. Northwestern University 
Plant instrumentation symposium sponsored 
jointly by A.1.Ch.E. (Dave Boyd, Universal Oil 
Products Co., Des Plaines, Ill., chairman) and 
the Instruments & Regulators Div. of ASME. 
On the afternoon of April 9 there will be a 
session devoted to the dynamics of processes 
with Page Buckley, DuPont, presiding. Other 
sessions will be on application of automatic 
controls 


@ ST. Louis 

June 3-7, 1957 

Golden Jubilee Meeting, Air Pollution Control 
Assoc iation; sponsoring societies include 
A.L.Ch.E. (Tuesday, June 4 will be ALChE 
day.) 

Methods of Analysis; Instrumentation; Atmos- 
pheric Reactions, Photochemical & Other; 
Aerosol Formation & Control; Progress in Air 
Pollution Control Equipment & Methods; and 
Human & Economic Goals for Engineers in Air 
Pollution Control will be treated 

Faith, Managing 
704 


For information contact W. | 
Director, Air Pollution Foundation 
Spring St., Los Angeles 14, California 


(Continued on page 126) 
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Developed for and used by Atomic Energy Commission 


Flanders AIRPURE * Filters 


99.95% or higher clean air efficiency 
on 0.3 micron and smaller size particles 
NOW available for 
Industrial and Commercial use 


AIRPIURE tilters are by 


ple iting i throw contamn 


An SK Steam Jocketed Geor 
Pump can restore that old 
equanimity —keep the brass 
happy ond you smiling 


many thousand ot mall 
files per inl 


filters are screntihcally designed to 


Engineers and production 
men in many varied industries 
are using SK Steam Jacketed 


vide maximum efhaemy tor removal 


ot micron part cle oN 


Herringbone Geor Pumps to ream 

handle viscous moterials of Ord 

many types—heavy fuel oils, t 

asphalt, vegetable shorten- 

capped enna FOR THE ULTIMATE IN AIR CLEANING 
Toke a tip from these folks. 

Send for a copy of Bulletin IN SCIENCE AND INDUSTRY 

17-A which describes SK's line CHEMICAI PLANTS. LABORATORIES. PRECISION 

of pumps. Or, — ha MANUFACTURING PHARMACEUTICAL PLANTS 

with your problem © elp. RADIO ACTIVI WASTI PROWESSENG on 


wherever 100°) dust tree air is required 


Sub-Micron Particle Filtration Up to 2300 Ff. 


Schule and Koerling 


. COMPANY For more information on FLANDERS AIRPURE FI TERS 
MANUFACTURING ENGINEERS ask tor catalog FAF 100 


2245 STATE ROAD, CORMNWELLS HEIGHTS, BUCKS COUNTY, PA ¢Write for information 


Rotameters & Flow | Valves Ash for | Heat Transter | Gear Pumps Ask on this Flanders Filter FLANDERS MILL, INC, 
indicators Ask tor Bullets 17 Riverhead, New York 


for Condensed 
Bulletin 16 RA Bullet 


NEW 


DESIGN enpormance 


SPEEDS 
BLENDING! REMPE COILS 
Designed to rigid spe- 


cifications te insure 


long, trouble-free life. 


Cincinnati Hildebrand 


RIBBON-TYPE 
for 


MIXERS 
blending powders, 


slurries, pastes 


FIN TYPE COULS 


For Air Conditioning, Refrig 
eration and Heating — avail 
able in copper or steel hot 
galvanized any size, any 


@ Standard 1800 RPM mo onstruction 


te close fit between 
i 


ind new drive pace pt 
assure dependable operation tank and spiral ribbons for 
prevents agitator “‘spring © Choice of 6 types of agita- Complicated assemblies 
protects bearings and stuff te t uit ar product or production runs of 
for coils or bends from ony 
@ Ant tion bearing type of pipe or tubing 
ire res inning agitator 
friction end prompt quotation prompt quotation 


THE CINCINNATI HILDEBRAND COMPANY, INC. 


3414 Beekman Street, Cincinnati 23, Ohio 


REMPE COMPANY 


334 N. Sacramento Bivd 
Chicago 12, Illinois 
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pow a 
when 
fp 
FAL S 
| 
style 


EXCHANGE 
and PROCESS 
EQUIPMENT 


M & L REBOILER 


NAMEPLATE Material: Carbon Steel 
IS YOUR O.D. (shell): 32/2" 


Length: 11’ 3” 
GUARANTEE Design Pressure: 150 P.S.1 


OF Design Temperature: 300° F 


QUALITY Code: 
7. 


M & |. engineers, drawi lany year erience, designed, 
ed and tabricatec hove ‘ nect ll the exacting service 


enments et lown 


Condensers 

Evaporators the customer, swell known petrochemical company Tomes 
Jacketed Kettles 

Reactors 

Pressure Vessels 
Heat Exchangers Manning a Lewis Company 


38-47 NEWARK 4, NEW 


WASTE DISPOSAL 


RADIOACTIVE Flammable Materials 
¢ Explosives Contaminated Equipment 
¢ Pyrophoric Materials Toxic Materials 
¢ Poisonous Gases Acids and Caustics 


COMPLETE SEA DISPOSAL 
Serving the U.S. Since 1946 
CROSSROADS maintains « personal pick-up service in New Eng- 
land, New York, New Jersey, Ohio and Pennsylvania for safely 

removing radioactive waste. 
Waste can be shipped conveniently from any outlying area 


with complete instruction and proper-type containers supplied 
by CROSSROADS. 


Authorized by All Necessary 
Federal, State and Local Authorities 


AT THE SHOW, VISIT OUR BOOTH NO. 427 


Crossroads 


MARINE DISPOSAL CORPORATION 
26 T. WHARF, BOSTON, MASS. 
LAfayette 3-4908 
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FUTURE 

(Continued from page 124) 
MEETINGS SYMPOSIA 


@ SEATTLE, WASH. 

June 9-12, 1957. Olympic Hotel 

TECHNICAL PROGRAM CHAIRMAN: James G 
Knudsen, Dept. of Chem. Eng., Oregon State 
College, Corvallis, Oregon. 


industry's Role in University Programs 

on Nuclear Engineering 

CHAIRMAN: John Kaufmann, Div. of Reactor 

Development, U. S. Atomic Energy Commis- 
sion, Wash., D. C 


Chemical Engineering 
Data and Calculation Methods 


CHAIRMAN: W. C. Edmister, Calif. Research 
Corp., Richmond Laboratory, Richmond, Cal 


Filtration 
CHAIRMAN: F. M. Tiller, University of 


| Houston, Houston 4, Texas. 


Electrochemical Engineering 


CHAIRMAN: Joseph Schulein, Dept. of Chem 


Eng., Oregon State College, Corvallis, Oregon 


Chemical Engineering in the 

Pulp and Paper Industry 

CHAIRMAN: J. L. McCarthy, Dept. of Chem. 

Eng., Univ. of Washington, Seattle, Washing 
ton. 


@ PASADENA, CALIF. 

June 19-21, 1957 California Institute of 
Technology. 

The 1957 Heat Transfer and Fluid Mechanics 
Institute. A.I.Ch.E. is one of the sponsoring 
societies. Papers on technical and scientific 


| advances in fluid mechanics, heat transfer, 
| thermodynamics, and related fields 


GENERAL CHAIRMAN: Peter P. Wegener, Jet 
Propulsion Laboratory, Calif. Inst. of Tech., 
4800 Oak Grove Drive, Pasadena 3, Calif 


@ STATE COLLEGE, PA. 

August 11-14, 1957. Pennsylvania State Uni 
versity. 

First National Conference on Heat Transfer, 
featuring Applied Heat Transfer. Sponsors: 
A.L.Ch.E., AS.M.E., & College of Eng. & Arch., 
Penn State Univ. 

James N. Addoms, Atlas Powder Co., Wil- 
mington 2, Delaware, is A.J.Ch.E. program 
chairman 


@ BALTIMORE, MD. 

September 15-18, 1957. Lord Baltimore Hotel 
TECHNICAL PROGRAM CHAIRMAN: R. L. Cop 
son, Mutual Chemical Co. of America, 1348 
Block St., Baltimore 31, Maryland 

General Committee and operating committees 
have completed initial organization and are 
now functioning. Technical Program symposie 
will be decided on early in 1957. Approxi- 
mately 14 plant trips have been suggested 
Additional emphasis on student activities is 
one of the planned features 


The Alkali-Chiorine Industry 
CHAIRMAN: Herman W. Zabel, Roger Wil 
liams, Inc., P. O. Box 426, Prirceton, New 
Jersey 


Drying 
CHAIRMAN: Ralph E. Peck, Chem. Engineering 
Dept., Ill. Inst. of Tech., Chicago 16, Ili 


low Temperature Processing 
CHAIRMAN: Clyde McKinley, Air Products, 
Inc., P. O. Box 538, Allentown, Pa 


| 
unit 
= 
| 
| 
| | 


SYMPOSIA 


Direct Operating Labor Costs 
ChAIRMAN: John Happel, Chem. Eng. Dept 
New York University, University Heights 
N. Y. 53 


* ANNUAL—CHICAGO, ILL. 


December 8-11, 1957. Conrad Hilton Hotel 
TECHNICAL PROGRAM CHAIRMAN: Henry F 
Nolting, Standard Oil Co., 2400 New Yorb | 
Ave., Whiting, Ind 


Fluidization of Solids 
CHAIRMAN: E. R. Gilliland, Chem. Eng. Dept 
M.1.7., 77 Massachusetts Ave., Cambridge 39 } 
Mass 


Flow characteristics, rate of entrainment and 
heat transfer; fluidized reactors vs. fixed and 
moving bed reactors. 


PROTECTOSEAL VAPOR CONSERVATION VENTS 
wig chy DESIGNED FOR LOW-COST MAINTENANCE 


6, Mo. 
Evaluation of Projects from the Original FULLY FIRE PROTECTIVE — SIMPLE, EASY TO MAINTAIN 


idea to the Investment Stage | 
CHAIRMAN: C. W. Nofsinger (see above) 


Effective Cost Control in 
Process Operations 


Chemical Engineering Abroad 

CHAIRMAN: Shelby Miller, Chem. Eng. Dept 
University of Rochester, River Campus Station 
Rochester 20, N. Y. 
Corrosion Resistant Alloy Materials 
of Construction 

CHAIRMAN: G. Fred Ours, Carbide and Car | 


(1) Pressure-tight vent housing. (2) Vacuum 


bon, Charlestcen, W. Va relief valve. (3) Pressure relief valve 
(4) Modern “swing-bolt” design. (5) Verti 
Laboratory and Pilot Plant Techniques colly mounted, rectonguler pliate-type 


flame arrester 


CHAIRMAN: G. W. Blum, The Goodyear Tire 
14 Arct d Ave., Akro 
Co., Easily accessible flame arresters are located PROTECTOSEAL ENGINEERING SERVICES 
4 o | outside the pressure-tight, cast aluminum I 
| ‘ n providing proper fire and explosion pro- 
Radiation Processing alloy valve in this simplified, “one- consideration ie alwave shen 00 
CHAIRMAN: J. J. Martin, Dept. of Chem peece™ vent Cesign the operating and maintenance problema 
Eng., Univ. of Michigan, Ann Arbor, Michigan. | Condensate drains freely off the vertically of corromon, sublimation, valve pressures 
| positioned flame arresters, preventing fre conservation of solvent vapors, cleaning of 
Nuclear Process-Heat and quent “‘clog-ups"’ and prolonging operat- flame arresters and other special problema 
Radiation Source Reactor Systems ing time 
for the Chemical and Mevsltorgical | Quick visual inspection or removal of valves Protectoseal Venting Manual. For fuller 
OF arresters for cleaning 6 possible with the understanding of how Protectoseal can hel 
G 8 
Borg-Warner modern “swing-bolt" feature you solve your venting problema, fill out 
orporation, os eines, NOS Tightly sealing pressure and vacuum relief coupon below for your copy of the com 
Extractive Metallurgy are pre and plete Vs ating Manual showing operating 
CHAIRMAN: 8. W. Gemeon (see eddress able as specified on order for other than features and special applications of the 
normal pressure settings complete Protectoseal line 
above) 
Sellin Techni 
@ © Technics! Program A COMPLETE LINE OF STORAGE TANK SAFETY EQUIPMENT 


CHAIRMAN: W. L. Bulkley, Standard Oil Com- 


pany (Ind.), Whiting, Indiana > 
4 
Shock-Wave Concept of RT 
4 


Equipment Design 


CHAIRMAN: Stuart Churchill, Dept. of Chem “tn-Line” Type ervat Tone 
Vent y Vent Heo ve ening 

Eng., Univ. of Michigan, Ann Arbor, Michigan = 
Use of Computers in the Working te prevent fires in cooperation with Underwriters’ Loborotories, inc Associated Factory Mutual Fire 


Insurence Compenies, Netione! Fire Protection Association, Factory Insurance Associaton, improved Risk Mutuals 


PROTECTOSEAL PRODUCTS 
PROTECT YOUR PLANT 


Chemical Industry 
CHAIRMAN: Leon Cooper, Monsanto Cher 
St. Louis, Missour 


ical Company 


Biological Processes 
CHAIRMAN: Elmer Gaden, Dept. of Chen 
umbia Universit York ¢ 
Eng., Columbia U sity, New York ty The Protectosea! Compeny. Technical Service Department 
1962 Seuth Western Avenve Chicage 6, 
Please send the Venting Manvel with Price ' 4 the Safety 6 
Series os checked below 


Separation of Chemicals 

from Paper industry Wastes 

CHAIRMAN: R. P. Whitney, Inst. of Paper 
Chemistr Appleton Wisconsin 


Pretectesee! Venting Mes 


Satety Bulletin Series on Flaommeble Liquids, thew cheracte 
horards and sofe handing 


@ SALT LAKE CITY, UTAH 


September 21-24, 1958 

TECHNICAL PROGRAM CHAIRMAN: E B 
Christiansen, Dept. of Chem. Eng., Bldg. 437, 
Univ. of Utah, Salt Lake City, Utah. 


Nome 


ompany 


Addrew 


ty 


(Continued on page 128) 
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Tithe 
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Cs lone ‘tote 


Have 
You 

Tried 

New 


Dow Corning 


Processors who 

have tested 

Antifoam B 

say it is the 

easiest-to-use, 

most effective 
and most stable 


ever developed! 


Ready for instant use. 


Disperses immediately in 
aqueous solutions. 


Stays in uniform dispersion. 


Extremely stable won't 
separate, cream or lose its 
effectiveness even after freezing 
or boiling. 


@ Effective in minute 
concentrations. 


¢ @ Can be diluted with water. 


FREE TRIAL 


Write today for a 
generous free sample. 


Dept. 3014 


FUTURE MEETINGS 


(Continued from page 127 


LOCAL SECTION MEETINGS 


@ PHILADELPHIA-WILMINGTON 

April 9, 1957. One-day meeting on 
“Catalysis in Practice’ in conjunction 
with the University of Pennsylvania 
Place: University Museum, Philadelphia 

Morning: Which Catalyst and Why?; 
Preparing an Industrial Catalyst; Fixed 
Bed Catalyst Systerns; Moving Bed Cat 
alyst Systems 

Afternoon: Economics of Catalyst 
Use; Operating Problems; Trends and 
Prospects 
R. Bechtel, Atlantic Re- 
fining Co., 2700 Passyunk Ave., Phila- 
delphia 45, Pa 


Contact: | 


UNSCHEDULED SYMPOSIA 


Correspondence on proposed papers is in 
vited. Address communications to the Pro 
gram Chairman listed with each symposium 
below 

Centrifugation 
of Chem. Eng. U. of Kansas 
Kans. The theory and quantitative aspects of 


James O. Maloney, Dept 
Lawrence, 


centrifugation 

@ Size Reduction: Edgar L. Piret, Chem. Eng 
Dept., U. of Minnesota, Minneapolis 14, Minn 
@ Filtration & Centrifugation: Horace Hinds, 
Jr, Corn Products Refining Co., Box 345, 
Argo, Ill 

@ Chemical Engineering Process Dynamics as 
They Affect Automatic Control: David M 
Boyd, 315 Ridge Ave., Clarendon Hills, Il 

@ Ethylene Manufacture: Hermann C. Schutt, 
201 Devonshire St., Boston 10, Mass 

@ Dry Classification of Solids: D. W. Oakley 
Metal & Thermit Corp., Carteret, N. J 

@ Saline Water Conversion: W. |. Badger, 309 
So. State Street, Ann Arbor, Michigan 

@ Statistics in Chomical Engineering: John 
Whitwell, Princeton University Princeton, N. J 
@ Education of Chemical Engineers: Fo M 
Tiller, Dean of Eng., University of Houston, 
Cullen Blvd., Houston 4, Texas 

@ New Chemical Engineering Construction 
Techniques: S. A. Guerrieri, The Lummus Co., 
385 Madison Ave., N. Y. 17 

@ Mineral Process Engineering and Mineral 
Economics: |. A. Roe, International Minerals 
& Chemical Corp., 20 North Wacker Drive, 
Chicago 6, Ill 

@ Foams and Froths: J. Lb. York, Ramo-Wool 
dridge Corp 8820 Bellanca Ave, Los 
Angeles, Calif 

e@ The Threatened Imbalance Between Chlor- 
ino and Alkali in American Chemical Industry: 
Zola G. Deutsch, Deutsch & Loonam, 70 E 
45th St., New York City 17 

@ Shock Waves in Process Equipment: Chair- 
man to be named 

@ Scale-Up Philosophy in the Chemical Indus- 
try: Chairman to be named 

@ Start-Up of New Chemical Plants: Chair 


‘s man to be named 
e@ Computers in Optimum Design of Process 
Equipment: Chen Jung Huang, Dept. of Chem 
Eng., Univ. of Houston, Cullen Blvd., Houston 
4, Texas 
@ Kinetics & Rate Processes: Nea! 8. Amund 
son Institute of Technology University of 

2 Minnesota, Minneapolis 14, Minn 

oe 128 @ CHEMICAL ENGINEERING PROGRESS, February 1957 (Vol. 53, No. 2) 


fast, accurate 
tests for 
pH, 
CHLORINE 


TAYLOR 
COMPARATORS 


Help Control 
Chemical Processes, 
Water Purification, 
Boiler Water, 
Waste Treatment 


Get accurate determinations of 


pH, chlorine, bromine, phos 
phate, QAC, nitrate in a matter 
of minutes with lightweight, 
portable Taylor Comparators. 
On-the-spot, colorimetric tests 
give you dependable operational 
data in three easy steps. Testing 
consists of comparing the treated 
sample with the movable color 
standard slide until colors match. 
You then read values direct from 
slide. Complete water analysis 
is only a little more detailed with 


the Taylor Water Analyzer. 


COLOR STANDARDS | 
GUARANTEED 


Be sure to use only Taylor reagents 
and accessories with Taylor Com 
parators to assure accurate results 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading 
SEE YOUR DEALER for Taylor sets or im 
mediate replacement of supplies Write 
direct for FREE HANDBOOK, 
“Modern pH and Chlorine Con- 
trol’. Gives theory and applica- 
tion of pH control. Illustrates 
and describes full Taylor line. 


W. A. TAYLOR “2° 


412 RODGERS FORGE RO. + BALTIMORE 4. MD 


| 


News of the Field SOLVE “PROBLEM” PUMPING JOBS 


— with Sier-Bath 


GEAREX’ PUMPS 


External gear and bearing type 


PROS AND CONS OF 
UNIONISM AT CHICAGO 
SECTION 


One-day meeting of Chicago 
Section hears panel* discuss 
professional unionism. Union 
position—times have changed, 
engineer no longer a true part 
of management. Professional 
position—it is up to engineer to 
decide whether he wants to be 
truly professional or a highly 
skilled technical employee. 


Gears, bearings and rotors 
protected against damage 


Che spread of the “professional union 


@ Wright Aeronautical Division, 
Curtiss-Wright Corporation, Wood- 
Ridge, N. J. uses Gearex Pump to 
pump Tri-chiorethylene, a powerful 
solvent. Timing gears and bearings 
of pump ore located in external 
housing, sealed against contact with 
fluid pumped. Pump runs intermit- 
tently 24 hours a day, 5 days o week, 
requires only routine maintenance 


nical employes Langenwaltet 


ud It up to u engineers to 


make the choice now etween beimg 
professionals or remaining highly 
skilled worker In order to become a 


protes ional engineer he « 


industry must recognize it the pro 


lession require recognition of respon 


sibility to the publi engi : 
neer in industry must look for the “ 
a pect ol vshich he recog 
nizes responsibility to the public as Sier- Bath "Gearex" Pumps or “Gearex” Pumps provide 
respon ‘bilities employes flow ... quiet, vibrationless operation 
aaa g and able to accept they require no reduction gears. For 
these responsibilitic sustained high volumetric efficiency 
be a profe mt and long life there is no rotor-to-rotor 
wer 4) or rotor-to-casing contact. Low pres- 
sure on stufhng boxes provides easy 
enginee! is probles has not learned EXTERNAL GEAR & BEARING TYPE 
to deal effectively with group problem for non-lubricating liquids Horizontal or vertical models to han- 
must band together with other engi dle 42 to $00,000 SSU, 1t0 550 GPM 
neer ! ul 1 to acl e the sala , at 250 PSI for viscous liquids, 50 PSI 
tatu profe nition for water. Corrosion-resistant alloys, 
1, R bearings, other adaptations to meet 
19 individual needs. Call your local Sier- 
Wil Bath Pump Representative . send 
em red that profe for Bulletin G-2. Sier-Bath Gear 
unions. no matter st their clair INTERNAL GEAR & BEARING TYPE Pump Co., Inc., 9272 Hudson Bled, 
for lubricating liquids North Bergen, N. J 
to be ettect ‘ il eventually the pro 
le onal concept respor lit to 
( n page 132 
* B. Solomon, U. of Chicago, moderator; J 
Ahmann, president of Engineers and Scientists 
of America; R. M. Stephens, president of 
American Federation of Technical Engineers Screw Pumps Geerexn® Pumps Hydren® Pumps 
(AFL-CIO); D. F. Langenwalter, General Elec 
tric; J. S. Wilson, Heidcick & Struggles 50th Anniversary Mrs of Precision Gears, Rotary Pumps. Fiexibie Gear Couplings Member AGMA 
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CANDIDATES FOR MEMBER- 
SHIP IN A. I. Ch. E. 


The following is o list of candidates for the designated grades of 
membership in A.1.Ch.E. recommended for election by the Committee 
on Admissions. 


These names are listed in accordance with Article 
of the Constitution of A.I.Ch.E 


Il, Section 8 


Objections to the election of any of these candidates from Members 
and Associate Members will receive careful consideration if received 
before March 15, 1957, at the office of the Secretary, AIChE. 25 
West 45th Street, New York 36, N. Y 


fo give Member Bybell, Paul, Wilmington, Del 
you better ! Cabbage, William A., Philadel 
Blumberg, Sterling P., Baytown, phia, Tenn 
The microm 7. structure Tex Caylor, Gary C., Charleston, W 
of « spray is a world of Bortolin, L. G., Montreal, Que, Vo 
spherical bodies in motion Can Cook, Ernest J., Bay City, Mich 
with “wide” spaces in Boynton, Donald E., Wilmington, Dale, John M., Son Antonio, Tex 
between This is Del Daragan, W. R., So. Charleston, 
one of the levels of Brooks, John A., Chicago, Ill W. Va 
observation where our Christison, David, Woodbury, N. J Denson, Coste! D.. Ardmore, Pa 
research engineers obtain Cier, Harry E., Baytown, Tex Dillow, William M., Kansas City, 
important data for better Cotabish, Harry N., Pittsburgh, Mo 
apray nozzle design and | Po Fan, lLiang-Tseng, Morgantown, 
performance Domask, William G., Baytown, W. Vo 
Tex Farrow, A. Phil, Jr, Knoxville, 
5 For complete information, write for Catalog 24 © Esser, Alvah €., Jr., Torrance, Tenn. 
SPRAYING SYSTEMS CO. | Fics, Joseph Chicago, 
5284 BANDOLPN + BELLWOOD, KLLINOIS Fritz, Don, Memphis, Tenn Goode, James Jr., Memphis, 
Gould, William H., Cincinnati, Tenn. 
ADVANCED SPRAY NOZZLE DESIGN FOR NEW Ohio Grover, Anson R., Bloomfield, N. J 
’ DIMENSIONS IN CONTROL AND PERFORMANCE f Gray, L. R., Martinez, Calif Hanna, Alfred E., Port Hueneme, 
Ohio Herrington, Henry Charles, Jr., 
Hommersley, R. Cameron, Dunel Houston, Tex 
len, N. J Kessie, Robert W., Brookfield, Ill 
"4 Kaufman, John E., Chicago, Ill Kip, Charles E., Portsmouth, Ohio 
Kelso, William H., Wilmington, Knowlton, Robert C., Wilmington, 
For FILTERING 
Lloyd, Robert D., Homestead Park, Kraft, Glen R., Cleveland, Ohio 
Pa Langley, Jesse Kenneth, Lowland, 
and FILLING © Love, Robert M., Baytown, Tex Tenn 


Luke, Frederick T., Glendale, Mo leech, John G., Westernport, Md 


Miller, Arthur J., Ames, lowa louraine, Lewis E., Texas City, 
small plant or 7 Nichols, G. Starr, Augusta, Ga Tex 
batch lots of 


Pansing, William F., Whiting, Ind lyons, Fronk H., Jr., Memphis, 


Parkes, Augustus N., Aiken, S. C Tenn 
PHARMACEUTICALS, Patterson, Ralph G., Wilmington, Mahl, Harry L., Jr., Memphis, 
Del Tenn 


COSMETICS, Pennington, Edward N., Bartles Marchman, Lloyd F., Aiken, S. C 
ville, Okla Mazzone, Frank L., Sistersville, W 
CHEMICALS, Potash, Mox, Peabody, Mass , 


Va 


. Pringle, John W., Boulder, Colo Montgomery, Joe Mac, Baytown, 
; FOODS, DRUGS, Smith, Richard D., Avon Lake, Tex 
SOAPS, ETC. Ohio Morris, James Ivey, Jr., St. Albans, 
PORTABLE Swandby, Earl R.. Waynesboro, W. Va 
Va Murrill, W Pocahontas, 
Thompson, F. E., Whiting, Ind Miss 
‘Two Ertel units that make small production efficient. Weinberger, Arthur J., New Or Myers, Russell D., Calhoun, Tenn 
leans, la Nowlin, James F., Houston 
vey have all the desirable features of Ertel high pro- 
BE White, Niles C., Huntsville, Ala Tex 
duction equipment; FS PILI ER has single hanc Wood, Frederick S., Whiting, Ind Oxley, Joseph H., Columbus, Ohio 
wheel for simple trouble-free operation, bronze or stain- Weods, Allen, Betferevic, Calif Pardes, Tene 
less circulatory system, accommodates accepted Ertel As- Patterson, John W., Saginow, 
bestos Filter Sheets. PORTABLE FILLER has automatic Mich 
overflow system, non-drip spouts, bottle size flexibility Associate Member Peper, Frederick H., Fords, N. J 
; up to gallons. And, both units can be easily moved from Petrosky, Regis D., No. Braddock, 
a place to place. Write for detailed information on this Agnew, Dovid F., Houston, Tex Po 
. Andrews, Robert K., Pensacola, Pfluger, Richard A., Hoboken 
important equipment... it belongs in your plant. Fla N. J 
Ballast, Donald E., Midland, Mich Pint, James A., Akron, Ohio 
ERTEL ENCINEERING Boxley, Rufus A., Jr., Charleston, Price, Thomas J., Pittsburgh, Pa 
erger, Max, Pasadena, Cali syros, Hippocrates , So. Boston, 
KiNesTon ‘, NEW YORK L Black, Clifton L., Self Lake City, Mass 
Branch Office & Showroom Located ~yed ee rE Uteh Reitemeier, A. L., Lafayette, Ind 
“ss COMPLETE LINE Bonner, Edwin J., Philadelphia, Pa Ritter, Jack F., Wilmington, Del 
1womas andling marc Boynton, H. G., Baytown, Tex. Roberts, William €E., Jr., Chorles 
Hi / Brennan, Earl D., Verona, Pa ton, W. Va. 
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Thermocouple Life 
Increased Up To 135 Times 


With T-E’s Construction 


CANDIDATES 


( Continued ) 


Sexton, Ronald Yorklyn, Del 
Schwellinger, J. D., Beaumont, Tex 

Scott, Harry S., Jr., Kirkwood, Mo 

Smith, Shea, Ill, St. Louis, Mo 

Somers, Allen E., Pittsburgh, Pa 
Staubach, Ernst J., Foster, Ohio 

Stover, W. H., Victoria, Tex 

Stroker, William R., Jr., Chottanooga, Tenn 
Toke, Edward F., Jr., St. Lowis, Mo 

Taylor, Rodney J., St. Albons, W. Va 

Von Rosenberg, Hermann E., Baytown, Tex 
Walker, Fred E., Lowland, Tenn 

Ward, David S., Jr., Port Arthur, Tex 
Ward, James F., Jr., No. Augusta, S. C 
Watts, Charley D., Pittsburgh, Po 
Whitney, Erwin C., Corpus Christi, Tex 
Young, Kin-Ching, Knoxville, Tenn 


For measuring all types of process temperatures, T-E's “Ceramo” 
construction—ceramic insulation, metal sheathing—provides a 


Affiliate 


tremendous increase in thermocouple life over conventional, open 


Adams, Charles A., Gulf Breeze, Fla 
Dezmelyk, Eugene W., Drexel Hill, Po 
Gordon, William O., Atlante, Ga 

Hewitt, William R., Cleveland, Ohio 
Wohrmund, Robert C., Baytown, Tex 


end types. In a typical application, enclosed hot junction, Ye'' O.D 
yp Pp Pp 


“Ceramo” thermocouples were used recently in a hydro carbon 


cracking unit operating continuously at 1616" F. “Ceramo” thermo 

couples lasted 7 to 9 months—while 14 gage bare wire thermo 

couples lasted but 2 to 14 days. And there was no significant 

difference in response. “Ceramo”™ thermocouples are available in 

all standard calibrations. Overall diameters—1/25"' to 7/16" 
Write for Bulletin 325-v. 


Thermo Electric 6.3nc 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Lid., Brampton, Ont. 


THE CHEMICAL 
SALES ENGINEER 


(Continued from page 122) 


ployees) is widely divergent with for 


mal versus informal training. The 


extremes are in order of magnitude oi 


10% with formal training and 80°; 
with mformal 
Sut the pay-off is far richer in other 
respect \ salesman ts his company 
in the eyes of the customer. If he 1 
not trained in all 5 areas outlined by 
(Connell, as well as having the for 
mal traming m the broad areas ot 
busine urged by Brooks and being Edw. Renneburg & Sons Co. designs and manufactures a complete line 
instituted in many engineering school of Pilot Plant Equipment of the size, type, and materials (carbon steel, 
these days, he is not going to be at stainless or other alloys) to uit your requirements. 
effective representative ot | compat 
until he has had long experience wh 
cannot be waited for today without 
losing much efficiency With that bests phot 
general set of ideas, Seavoy went plete with air-handling systema) # 1 producing chemicals 


formal training 


t xpen ive 


total net dollars than costly, unpre 


DehydrO-Mat 
Dryer, 71° long, « highly flesible in its 


peratuor One there wos 


produc tivity mor 


5) It implement alvancement 
through up ee ng and therefore it Edw. Renneburg & Sons Co. has at your disposal a number of extremely 
. > . versatile Pilot Plant Units to enable you to eliminate the quesswork from 
proves morale the design necessary to meet your production equipment requirements in 
6) It show Inest mediat \ the most economical manner. Consult the Renneburg Engineers for details, 


BALTIMORE 24, MARYLAND, YU, A, 
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Uj HOT GAGES 
Yj 
| eve ‘ ente 
~- 
2) It is faster in achieving the goal 
iles result 
3) It tends to develop higher qualit 
me! 
4) It helps solve the technical man eS 
ment to be wed tule a Comervation 
powe he rtage by if leving better Program on agrueuitual waste 
juick! 
cle 
7) It reduces managerial control 
Peer Edw. RENNEBURG & Sons Co. 
upervi on 
63, No 2) 13) 


an industrial instrument News of the Field 


for counting electrons FROM LOCAL SECTIONS 


The Beckman Model V 
Micro-Microammeter — panel to their fellow ¢ 
mounted for console or rack Reporting on ; 


he protessional umon tt on 
yenwalter pointed unior 
repre ented by Stephe 1 \ il 


In an increasing number of technical \hmann in liated 
fields, currents as low as a few thousand does have major f true 
electrons per second are today too important to leave unmeas engineer SICB 


(Continued from 


union 


ured. For the exacting demands of these critical precision report and the Rusch artick angen- 
applications, Beckman offers the instrument proved through 
leadership in nuclear technology: the Model V Micro-Micro “ina iy 
ammeter. It is sensitive enough to measure a millionth of a 

millionth ampere — full-scale. And reliable enough for reactor 

control, Write for Data File P-1-35, to Process Instruments 

Department, Beckman Instruments, Inc., Fullerton, Calif 


ember 


With the Exclusiwe Beckman Vibrode® sealed 
nitrogen cushioned, vibrating-reed modulator 


Model V Specifications 


Detection range: Choice of 13 ranges between 3 x 10 and 3 x 10 
1°, on all ranges. Stabil COMPUTERS, MANAGEMENT 


ampere. Accuracy,and reproducthility 


ity: Less than | uy zero drift in 24 hours. Unaffected by line 

voltage fluctuations between 103-127 volts. Jndication: Dual AND LEADERSHIP, SALES, 
calibrated, 44%" scale. Response time: Time constant (4.0 to 0.12 HOLD FLOOR AT LOCAL 
seconds) varies with input capacity. Warmup time: Amplifier, 3 to 

5 minutes. Isothermal shield, 30 minutes SECTION MEETINGS 

In asking the question 

ire ( omputet | nei 


Beckman’ 


Stone 


Process Instruments 


Heckman inatrumenta, Inc research at 


Fullerton, California 
tute an 


nto whole 


betore th 
Central Ohio Section 


Custom-Mixed 
In order for computer 


use to enginect 


GEIGER COUNTER GASES |: 


WE SPECIALIZE IN GEIGER = 
COUNTER TUBE FILLING GASES 
OF ALL TYPES ple liagram must be 


ferred imto code 


Gases available for immediate delivery in m mav be rut 


clude these Proporty nal and Geiger 


Counter Flow Gases 
evolution of 


PROPORTIONAL: slide rule 
automate 


Methane 9 Argon 
4 Isobutane 96 Helium machine ; 4 
matic mput 
ife , equence 
0.95% Ilsobutane 99.05 Heliun 
put ot imstructil 
n-Butane 98.7 Heliun 
the resulting ack 


Available in 4 Cylinder Sizes structions and tl 


EFFICIENT, DIRECT SERVICE ON 
GAS MIXTURES AVAILABLE 72 Compressed Gases, Gas Mixtures, Special Ac- hy analogu 


FROM ANY OF THE 3 MATHE- cessories, Pressure Regulators, Valves and Flow- “ " exact n 
meters are described in our new C ressed ' , 

irly usetul in solvir 


flow, network analy) 


The Matheson Company, Inc. putations, and man 


gn tudies 


utter, Comparing 
Write for the Matheson Catalog . . . | rital pte 


Compressed Gases and Regulators % East Rutherford, N. J.; Joliet, Ill.; Newark, Calif. 
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pag 120) 
ill be lost 
— A 
the as a prof 1 if the 
engineer 1s to achieve that status um 
versally 
vp 
: t engineering 
his own question, went 
history of computing de 
neeting 
to be 
0 tone explained, 
the first requirement that the prol 
lem be detined are tive the 
tur! et t own 
fact must he ident 
iptior ust be deter 
| e establishe ind tran 
| 
Alter t the prob 
al j pret | ving 
pute tone listed 
computit machines 
mile nput to adding 
6 
= calculator ) auto 
te fixed sequence opera 
: tic input ind selected 
tutomatic 
ind number A th 
i lition of branch cor 
Modern digital com 
the analogue to the 
Stone howed that 
in appl mate 
r as the digital 
puter 1 irticu 
ler he 
pt ot heat 
Is nu com 
many ne de 


t—Leadership 


When an engineer enters manag 
ment he changes his profession! This 
was the essence ol the talk ol Mo re 
head Wright, General Electric, to the 
December meeting of the New York 


Section. Both the engineer ind 


company hould remember this tact 


R-C high speed 
vacuum pumps cost less 


Deceniln neeting of the Southern 


) 


California Section (/. Sheeline) 
at there is no forma, la to install and operate 


creatiy il ere ire 
proba ‘ ivs to be creative Outstanding performance over many years in hundreds of ap- 
the people. Leader vard plic ations in paper and other process industries have built a 
calive weve! ca strong preference tor Roots-Conne rsVille vacuum pumps 
planned | first step te find te ily 
ited ati we re Reduced horse power at higher speed (600 rpm 
nd em tog thos and up) ives as much as 25 in powe! 
wor} Bu hie nost | tel and lowers the cost of motors 
climate” tor ere Minimum sealing water required, from 4 to 40 gpm 
sa = Kreg ’ Performance is unaffected by water temperature 
tity creat ( reativity a Straight spur ge irs permit operation without axial 
‘ to the cl ite Of opel thrust, reducing maintenance and holding 
ne ree m of thought, and recogr downtime to a minimum 
ho t re tr 
er 8 Internal parts readily accessible for inspection 
without disturbing impeller clearances 


Cy ( ompact units require small floor space ind 


less expensive foundations 


R-C vacuum pumps are supplied in single-stage or compound 
hat units to meet any capacity requirement, For specification data, 
low write for Bulletin 50-B-15. 


ington- Jregon Section / B. Heit . Engineers unusual Career opportunities await you at Koots-Con > 
map Florine adele that the pla ‘ Pa nersville. Addre your resume to Professional Employment Manager - 
te t i at eee 
trent the d 

! na ot | pe ak 

ers are | 


A DIVISION OF DRESSER INDUSTRIES, INC. 


629 Adelaide W. Toronto, Ont 


in Canada 


257 Indiana Connersville, Indiana 
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| 
when considering an engineer tor a 
top managememt position. It is time > L 
Wr it i, that w all recognized j 
that management 1 becoming a pro | 
4 
fession im itself, that it takes a special 
yp Ol pr on anced im 3 a Peng aT. 6 
there must be more that ne pat to 
the toy ‘ a good engineer must ‘ 
have thre pp rtunityv to rea hy the top | () 
is an i vell a by the ? 
nat i 
management tite otten, Wright y ‘ 
empha ed. an engineet rewards ‘ wind 
by t ft Na rent vhere * a 
he out place and 1 1} 
, aste for both the man and the 
excellent | 
not all, an ; 
can if 
Purning t 
Massar 
Busine Ml 
| 
\ tur report Wasl 
ingt nil cat nal A in tion pu 
opinion irvey, whi 1 ited 
engines ire generally held im f 
estet with pect thee other pro 
(Continued on page 134 eee 


FACED WITH 
CRUSHING OR GRINDING 
PROBLEMS? 


You can reduce bulky chemicals or 
industrial materials to a controlled, 
uniform, easy-to-process size with 
Bauer Crushers 


Bover 249-C 
Crusher 


These units can be used independ- 
ently or with Bauer attrition mills, 
hammer mills, breakers, granula 
tors or fiberizers to speed the proc- 
essing of virtually any type of ma 
terial 


Baver 249-B Feeder 
Crusher 


If you have a special problem in 
this field, the experience of our engi 
neers and research staff is at your 
disposal with no obligation. You 
are invited to write for our No. 56 
General Catalog 


THE BAUER BROS. CO. 


1794 SHERIDAN AVE. « SPRINGFIELD, OHIO 


it takes a good pump 
) to keep a good friend! 


are good pumps and have many good 
friends in industry. Typical is Behr-Manning Corp, Division of Norton 
Co. Abrasives is their business. Four Nagle abrasion-resistant pumps 
are in service at their plant shown above. The first, installed in 1946 
in their boiler house, handles clinker laden water—a severe service. 
NAGLE PUMPS are built for abusive applications only—abrasion, cor- 
rosion, heat, heavily loaded liquids, trash. Complete range of sizes 
horizontal and vertical shaft types. Users re-order again and again 


on basis of performance, SEND FOR CATALOG 5206. 


NAGLE PUMPS, INC. 


l 1255 CENTER AVE., CHICAGO HEIGHTS, ILL. 


IT { 


PUMPS FOR ABRASIVE AND CORROSIVE APPLICATIONS 
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| News of the Field 
LOCAL SECTIONS 


(Continued from page 133) 


explained J. M. DeBell, DeBell and 
Richardson, Inc., to the October meet 
ing of the Oklahoma Section (/.. 4 
Warsell) Condensation polymers 
were originated from work with 
glycerol and phthalic anhydride. Ethyl] 
enic polymers have achieved new prop 
erties through special physical effects 
uch as orientation. Special fabrica 
tion, forming, and molding techniques 
have done much to expand the sale 
of plastics. Oriented films give de 
sirable properties for many applica 


tions 


Also Meeting .. . 

El Dorado Section (/). Thomas), 
in November, heard F. J. Curtis, 
Monsanto p discuss the importance 
of the distaff side of the engincer’s 
lite. Very important, said Curtis, can 
make or break a man's career 
\lso in November, New Jersey Sec- 
tion (W. Devyerle) was host to 
now ex-president Walt Whitman, who 
poke again on his Geneva Conference 
experience Interesting youth in 
technical education was the subject 
ot \. Read, General [-lectric, at 
the December meeting of the Atlanta 
Section (.\V. Maleady). Read dis 
cussed various programs of General 
llectric designed to interest high 
chool student Khode Island Sec- 
tion (J. L. Campanella) in December 
heard H. A. Faber, Office of Engineer 
ing Services, give a statistical evalua 
tion) of our water resources and re 
quirements, refinements and recovery 
lle also discussed how engineers must 
find ways to recover water from pol 
luted sources Maryland Section 
(S.C. Streep) held its annual busine 
meeting in December and heard a 
talk, with films from Esso, on Flowing 
Solids and Refinery in Miniature 
M0! members of the Detroit Section 
(Rk. D. Stevenson) saw the |. Arthur 
Rank produced movie Atomic Ihysics 
at the section's December meeting 
The movie, obtained through National 
\.LCh.E., depicted the development 
of atone energy from Faraday to the 
preset Central Virginia Section 
/ ywandfy) heard ti, I Atkin 
on, Du Pont, tell of new develop 
ments im plastics applicable to the 
chemical industry ome not vet com 
mercial ome ¢ xpanded uses for such 
established plastics as PVC and pol 

Texas Panhandle Section 
Oktay) held a panel discus 
Prote ional Career Oppor 
in Industry at its December 


meeting 


2 
— 
ie 
Ww 
a | 
Nagle 
\ 
| 


people 


Thomas H. Pigford, associate pro 


fessor of nuclear and chemical engi 


neering at M.I.T., will 
join General Dynamics 
Corp.’s General Atomik 
Division as chairman of 
its John Jay Hopkins 
Laboratory for Pure 
and Applied Science 
Dr Pigford is co 
author with Manson Benedict of the 
paper on “Fuel Cycles in Single 
region Thermal Reactors” (see page 
96-F of this issue) which will be 
presented at the 1957 Nuclear Engi 
neering and Science Congress in 


Philadelphia (March 11-15) 


James Dustin promoted to position 


of superintendent of the materials an 
methods department Staley 
Manufacturing Co., Decatur, Ill 


Richard D. Hook of Mellon Inst: 


tire 


tute is elected vice chairman of 
National Technical Task Committe: 


on Industrial Waste 


Irimbey Machines, Inc., Glens Falls 
N. Y., announces appointment of D. J 
Morrissey as chief engineer 


Babcock & Wilcox 
names William  D. 
Stevens as Engineer 
ing Department coor 


~ 


dinator in their New 


York offices 


Stevens 


The Pfaudler Co. announce ip 
pointment of Ernest W. Neben, for 
merly assistant chief engineer, as di 


rector of central engineering and of 
Joseph M. Culotta as chief project 
engineer 


William S. Landers named chief 
of the Branch of Coal Technology 
for Region III, Bureau of Mines 


POTTER AERONAUTICAL CORPORATION 
S.Route #22 * Union, New 


Blaw-Knox 
Pittsburgh, Pa an 
nounces appointment of 
W. Earl Dunn as 


vice president and ¢g 


eral manager ot its 


Plants 


(Chemical 


mn 


Roy ©. Newton, vice-president of 


Swift and Compan Chicago, Ill 


elected to receive }957 gold medal 


oft the American Institute of Chemist 


in recogniti of leadership 


food technology 


l } 


(Continued on page 
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CRITIC 
sin nuclear reactors where the slightest flow-rate decreas 
Pottermeters feature o patented venturiiond 
“Floating” roter design and can be made in 
_ any non-magnetic material. Reliable high pressure 
temperature operation is assured in o lineor 
: contaminated liquids. Con be utilized with all types 
| 
/ im \ fr 


. » | » lexas Company announces appoint Jarrett Division, Allied Chemical & 
| ment of R. J. Ronan as regional man Dye, announces retirement of C. G. 

ager of technical services. Ronan’s Stupp, vice-president. Mr. Stupp had 
we territory will include 14 eastern and been with Barrett for forty years 


middle-Atlantic states 
takelite Company ( hemical Construction Corp. ap 
6... Dean S.S. Steinberg, Univ. of Mary points W. J. Rosenbloom as director 
vice-president — produc land College of Engineering, resigns of engineering 
to become president of the Techno 
logical Institute of Aeronautics at Sao Harold Fisher, chiet of the 
hits ent Cashen clan . lose dos ¢ ampos, Sao Paulo. Brazil [ nited States Department of Agricul 
1933 Pitzer ture’s Southern Utilization Research 
Edward H. Perkins, Jr., named to Branch, New Orleans, has won the 


William A. Pardee, Gulf Research post of vice-president of Brooks & 1956 Southern Chemist Award of the 


ind Development Co., Pittsburgh, Pa 
awarded croll of Honor of AC vith B. & P., Perkin a ales engi lenn.) Section 
Division of Industrial and — ith Aluminum of America 
Charles H. Riesz, authority in the 


ing Chemistry 
Calkin & Bayley, newly-organized field of catalysis, promoted to senior 
industrial consulting firm, is now lo cientist at Armour Research Founda 
cated at 50 East 4lst tion of Illinois Institute of Technology, 
st., N.Y., N.Y. Officers (Chicago 


Perkin Ine Before his association American Chemical Society's Memphis 


J. Lee Marsh named vice-president 
tor development at Carbide and Carbon 
(hemicals Co. Dr. Marsh will be 
responsible for the development de : of the new corporation 

vel are John B. Calkin, Henry L, Cox resigns as vic 
president; George T. president of Corn Products Refining 
(oo. to engage im private practice as 


partment of the Chemicals Co, as y 
as for all phases of its textile fiber 
\ Bayley, executive vice 
president ; Robert technical consultant in chemistry and 
Wesley ©. Ekholm — Frank, vice-preside chemical engineering 
president in gin 
promoted to newly-cre charge of marketing and economic re 
ated post of General earch; and John L. Parsons, vice 
Manager of Manutac president in charge of pulp and paper 
turing for Columbian 
Carbon Company's Car W. M. Leaders made technical di development department. Mr. Smith 
bon Black Piement Di rector ot Mallinckrodt Chemical will be re ponsible for scientific haison 
vision W ork Special Metals Division with universities and college 


activitte 


Monsanto appoints Franklin D. 
Smith as manager of university de 
velopment in the company’s general 


POSEY STEEL PLATE FABRICATION 


POSE’ IRON WORKS 


~ 


60” x 48” 1.D. MANIFOLD ASSEMBLY for Water Intake 
Line... for use in a U. §. Atomic Energy Plant. For almost 
half a century, Posey Iron Works has been meeting the most 
exacting specifications in steel plate fabrication. Let Posey 
quote on your next job. Write, wire or phone . . . you can de- 
pend on Posey to meet rigid delivery and budget requirements. 


POSEY IRON WORKS, INC. 


VERY 
APPLICATION STEEL PLATE DIVISION LANCASTER, PENNA. 


NEW YORK OFFICE: GRAYBAR BLDG. ESTABLISHED 1910 
TANKS e DIGESTERS e PRESSURE VESSELS e DREDGE PIPE 
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SPECIAL JOB 


head of the 
Section at the 


Torn is named 


Fred 
new Plant I-ngineering 
Los Angeles plant of American Pot 


ash & Chemical Corp 


Du Pont announces that Charles B. 


Livingston has joined their Engineer 


held engineer im 


Livingston comes 


to Du Pont afte aving been con 


ted th Monsanto and the Army 


Robert H. Moen joins stati of Esso 


Research and Engineering Company's 


petroleun development division at 


Linden, N. | 


appointment 


pper ‘ 
of H. A. Kjell 


tendent of their new development plant 


at Arrovo, W. Va 
Percy E. Landolt is clected to the ad O IN 


man, Jr., as superin- | 


board of directors and made vice 

president of Basic Atomics, Inc. Mr e . 
Landolt has been associated with the Smoot -Fin { oils 
development of the lithium industry 


thirty eat ind was one of the 


of the of offer you 


America 


Du Pont announces appoimtment of Gr Tr f r 


Arthur M. Friedman to the research 
staff of their Jackson laboratory 
per sq. ft. of face area 


James ©. Brown, plant manager 
Petro-lex Chemical ¢ orp Hlouston e 
Texas, since 1955, has been elected a Lower Airway Resistance 
—less power per c.f.m. 


vice-president 


E. Archer Turner, formerly presi 


dent and director of Read tandard 
Corp New Yor ou taker Ver 
of Aerofin smooth fins can be spaced as closely as 14 per inch with 
manavgemet committee and vice low air friction Consequently the heat-exchang capacity per 
le 
president square foot of face area is extremely high, and the use of high air 
velocities entirely practical. Tapered fin construction provides 
the Industrial D on of Infil lex ample tube-contact surface so that the entire 
fin becomes effective transfer surface. Stand 
Qlin Mathieson Chemicals Corp ardized encased units arranged for simple 
name Kenneth L. Weeks, Jr., a 
quick economical installation 
uperintendent of their new chlorme 
ind ca 1 Operations at Bruns 
wick (seat i plant t e completed 
hortl itte the first the vea 
A. S. Gilliam becomes plant man 4 / RO / IN 
ager (sreat Northern Oul Co.’s Pine 
Be, Min, reine CORPORATION 
Wyman L. Taylor promoted to ad -—- —-—- 
ministrative assistant to the vice 101 Greenway Ave., Syracuse 3, N. Y. 
president, -H’acific Coast, of Stauffer 


Mr. Tay! | Write for Bulletin 5-55 


(hemical Co ylor joimed 


Stauffer in 1046 


(Continued on page 138) Aerofin is sold only by manufacturers of fan system apparatus. List on request 
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the researcn ¢ ision ¢ “ 
Chemicals Dept. Mr. 
4 4 ¢ 
Tig 
| 


CORROSION 
RESISTING ALLOY 
“Design 
*Development 
~*Fabrication 


MISCO Engineered 
TANKS PIPING 
PRESSURE VESSELS 
BUBBLE TOWERS 

SPECIAL EQUIPMENT 


misco 


DESIGN and FABRICATION 
1T COSTS NO MORE! 


MISCO FABRICATORS, INC. 


Ocugners, Ruslders, Fabruators of Heat Reusting Alley 
and Staintess Steel Equipment 


2420 Wills Ave. @ Marysville, Mich 
Telephone: YUKON 5-5039 
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and Wenatchee, 


New director of organization plan- 
ning at Mead Johnson & Company is 
S. W. Kapranos. 


A. Wynd, with 


1927, has 


Fast 
been 


Clarence L. 
man Kodak Co 
elected vice-president 


since 


George E. Symons, consultant and 
technical editor, leaves private practice 
to become executive vice president and 
editorial Scranton Pub 
lishing Co., New York and 


director of 
Inc., of 
Chicago 


Pittsburgh Section of the American 
Ceramic Francis C. 
Flint, technical director of the Hazel 
Atlas Division of Continental 
Can, to receive the 1957 Albert Victor 
Award achievement in 


Society chooses 


(jlass 
tor 


Bleininger 
ceramics 


Donald H. Tilson named manager 
of Aluminum Co. of America’s North 
Mr. Tilson, with 
will assume overall 


west operations 
1920, 


responsibility for 


Alcoa since 
Alcoa's smelting and 
Vancouver 


fabricating operations at 


Wash 


Dwight A. Dough- 
erty appointed general 
er of SD Plants, 
construction sub- 

Scientific 
Mr. Dough- 
with 


manag 
Inc., 
sidiary of 
Design Co 
was formerly 


W. Kellogg 


erty 
Dougherty M 


Thorndike Saville retires after 20 
years’ service as dean of the New 
York University College of Engineer- 
ing. Dr. Saville has long been recog- 
nized as a leader not only in engineer 
ing education but also in the develop 
ment of the profession itself. He was 
instrumental in the current decision to 
a comprehensive survey of the 
United 


make 
engineering prote 


States 


ssion in the 


Pennsalt Chemical names Hugh C, 
Land as general manager of the new 


Industrial Division 


srewing Com 
Thomas 


executive 


Pabst 
pany names 
H. Vaughn 
vice-president in charge 
of corporate develop 
ment 

Vaughn 


New vice-president of Infilco, Inc 
is E. G. Kominek. Mr. Kominek has 
made many technical contributions in 
the fields of water and waste treatment 


Neutron 


The greatest variety of filled 
counters In the world 
For fast or slow neutrons 
Brass or aluminum wall 

* All sizes and pressures 

* Enriched, normal or depleted BF» 

* Plateaus 200 to 400 v. long with 
less than 2% per 100 v. rise 
Guaranteed for two years 


alpha, beta, 


53, No. 2) 


COUNTERS 


gamma 
SCINTILLATION COUNTERS 


Special counters to meet individual research needs 
are designed and made to order. 


Write for catalogue 


N. WOOD COUNTER LABORATORY 


Gamma 


gamma counters in all 
sizes from ',x4” to 3x46” 
Plateaus 1300 long 

Glass wall counters in all sizes 
counters 

tisrmuth 


Brass wall 


counters 
Windowless flow counters with pre 
flush chambers and replaceable 
thin windows for counting C 14 
and neutron 


cathode 


| SCO | people 
ALLOY 
and 
| 
| 
| 


Charles Fox appointed project en- 
gineer on the Martin nuclear-powered 
electrical generating system which 
Martin's Nuclear Division is building 
for the Dominican Republic 


Merck & Co. announces appoint 
ment of William W. Brown to the 
newly-created post of director of op 
erational services in their Merck 
Sharp & Dohme International Divi 


sion 


Leon R. Chrzan appointed to staff 
of Tonawanda, New York, laboratories 
of Linde Air Products Co. Mr. Chrzan 
was previously associated with the De 
troit research laboratories of the Ethyl 
( orp 


E. F. Koenig becomes techni al rep 
resentative of the technical services 
division of The Texas Company's re 
search and technical department. He 
will specialize in additives for petro 
leum lubricants 


Monsanto Chemical Co. announces 
appointment of Joseph P. Berndt, Jr., 
as assistant manager of the project 
engineering section in the engineering 
department of their Inorganic Chem 
icals Division 


Arthur A. Moore, formerly assist 
ant manager of the Research Admin 
istration Section, is appointed Man 
ager of the business services section, 
Research Department, Koppers Co 
Verona, Pa 

New assistant general manager of 
manufacturing at Esso 
Standard Oil Co. 1s 
Fred A. L. Holloway. 

Mr. Holloway was pre 


viously general man 


ager of the East Coast is (en 


division of Esso’s Man Holloway 


ufacturing Department 


Ezekail L. Clark, previously direc 


tor of pilot-plant and petrochemical | 


laboratories for Israel Mining & In 


| 
dustries, announces opening of chem- 


ical engineering consulting offices at 
6551 Dalzell Place, Pittsburgh 17, Pa 


Johan E. A. Graae joins Chemical | 


Engineering Division of Argonne Na 
tional Laboratory as associate mechan 
ical engineer For the past 13 years 
Mr. Graae has been with Lummus Co 


as senior engineer associate 


| 
General Mills transfers Robert 


Shreve from the O-Cel-O Division to 
their research laboratory in Minne 
apolis, Minn. He will be a section 
leader in the Chemical Engineering 
Department 


(Continued on page 152) 


FROM STEAM-BATH WET 


TO DESERT DRY 
WITH 


FLORITE 


Most economical of the granular drying agents, Florite has a 
longer service life, gives a low dew point depression, and aggres- 
sively resists “poisoning effects” which permanently destroy 
adsorption qualities. 

Natural gas, propane, butane, gasoline, air, nitrogen, carbon 
dioxide, refrigeration compounds—and a growing list of liquid 
and gaseous Compounds—are successfully treated with superior 


drying efficiency by use of FLORITE DESICCANT. 


We also have available Fullers Earth and bauxite-based ad 
sorbents for all types of as filtration, including 
economical decolorization, dehydration and purification. 


IDIN COMPANY 


Dept. Z P. O. Box 989 Tallahassee, Fila. 


Want To Write, Edit? 


Reporting significant developments in the fast-moving world 
of chemical engineering can be a fascinating, challenging 
occupation. If you are a chemical engineer who can write, 


CEP would like to hear from you to discuss openings. 


J. B. Mellecker, Editor, New York, COlumbus 5-7330 


b 
a | 
| 
if 
<> DRY —> 
| — 
— 
| 
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CAMERA 


CEP 


BOSTON TALLY 


Firms well-represented (8 of more at- 
Annual Meeting: 


tend, ) at Bost 


SEA WATER DISTILLATION 


Under test at Inter 
national Nickel’s 
Kure Beach test site 
on the Atlantic 
Ocean, Badger Man 
ufacturing Co.'s 1,- 
000 «gal./hr. four 
stage flash-type sea 
water evaporator 
Portable, can be 
shipped as unit to 
industrial plants, can 
use flare gas for 


heat 


Atlantic Ref 
Amer. Cyan 
Air Products 
Allied 
Badger Mfg 
Col. Southern 
Cabot 
Carbide 
DuPont 
Dorr-Oliver 
Diamond Alk 
Dow 

Dewey Almy 
Ethyl 

Esso R&E 
Goodrich 


Ge 


Gen. Foods 
Humble 
Houdry 
Kellogg 
Koppers 
Little, A. D 
Lummus 
Linde 
Monsanto 
Merck 
Olin-Math 

Std. Oil (Ind.) 
Sun Oil 
Socony Mobil 
Stone-Webst 
U. Carb. Nucl 
Wyandotte 


Panel (at Boston A.I.Ch.E. annual meeting, Dec. 9, 1956) cited freedom 
to translate ideas into action with only oneself as buffer, plus lure of 
capital gain, as principal drives. Intelligent young people possessed 
with innate unwillingness to accept discipline often achieve success 
“on own The price is high, however. Five to ten years of skimping 
16-hour days, adequate capital, are some of requirements 


WHO'S WHO in Nuclear Engineering Division 


1957 officers for N.E.D. are pictured below 
Rodger, as new member of Executive Com 


Isbin is pictured (left) at site of University of 
Minnesota's new gamma irradiation facility 
which he is administering. Camera view is 
looking down into 16 ft. deep water well, 
used to store 1,000-curie cobalt60 source 


mittee, will serve for three years; others are 
(two years) J. A. Lane, (one year) M. C 
Leverett and J. W. Clegg 


NEW 
OFFICERS 
ALChE. 
NUCLEAR & 
ENGINEERING 
DIVISION 

fa 


H. S. Isbin W. K. Davis 


Chairman Vice-chairman 


Chairman Herb 


Sec’y-Treas. 


M. C. Leverett 4. A. Lane 


~ Executive Committee 


10 17 
29 14 
{ y 15 
» ~~~ 16 32 
a 34 18 
4 : > = H 13 15 
4 / 13 12 
a>, 
WANT TO OWN YOUR OWN BUSINESS? 
£ 
> C. E. Dryden 
a 
Ber 
W. A. Rodger J. N. Clegg 
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ATOMIC REACTOR TO 
OPERATE AT PHILADELPHIA 
ATOMIC EXPOSITION 


First public showing in U. § a 


nuclear reactor in operation will take 
plece at Atomi Expositior Philadel 
phia March 11-15 Unit will be 
Aerojet-General Nucleonics’ “Aerojet 

the first mass produced reactor Under 
extensive consideration tor use in trair 
ing programs and research, the reactor 
will be operated at a low power of 
100 milliwatts. AGN will demonstrate 
reactor operation several times each 


day ngineers will be available to 


disc USS applications 


chemical engineers were pri 
vided with important day-long 
program at Boston Annual 
Meeting. Left: Panel on “hee; 
ng abreast of the chemical 
dustry McAfee, Silcox Wil 
helm, Nichols, Cooper. Right 
Michaels co-chine student 
meeting Gene Hopkins, stud 
ent delegate tron hapter at 
Texas A&M; Charlies May, same 
from ltowa State; Eames 
chee Student chapters 


delegates’ expenses 


CARBIDE & CARBON TEXAS CITY PLANT 
VISITED BY CHEMICAL ENGINEERS 


South Texas Section of A..Ch.E. was re 
ently honored by being the first outside 
group to tour (on January 18) the vast 
Carbide & Carbon Chemicals Co. Texas 


City petrochemical works View shows 


two of the buses, with visitors in sepa 


rated groups Tour encompassed No. |! 


ressor ) ding acetaldehyde unit 


and power 


BURT HONORED 


Wer |. Burt, past-president of AIChE. and 
president of Goox if Chemicals, In 
gratulated by J ollyer left) and W 
Richardsor right) chawman and president 
BF Goodrict respectively, as they present 


him with watch for 30 years service 
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CLASSIFIED SECTION 


Address Replies to Box Number Care of CHEMICAL ENGINEERING PROGRESS 


SITUATIONS OPEN 


CALLERY CHEMICAL COMPANY .... pioneer in HIGH 


ENERGY FUELS has openings for: Chemical 
Mechanical 


CHEMISTS—research in organic, inorganic, analytical, physical. 
Petroleum 


ENGINEERS process design and economic evaluations, project 
engineering, plant construction and operation, safety. 


6.5.—M.5.—PhD 1-10 years’ experience 


Assignments in our Chemical 
Permanent positions in association with recognized experts in this expanding new field Engineering Department cover 
All benefits. Headquarters 30 miles north of Pittsburgh application of processes toa 
wide variety of industrial 


Send résumé to plants, complete integrated re 


Personnel Manager fineries and chemical processing 
centers. The work includes co- 


Cal Chemical Compan 
one ordinating of chemical engi- 


Callery, Pennsylvania neering, selection and design of 


process equipment and startup 
of completed plants. Send a 


summary of your experience 
and interests to F B Stratford, 


CHEMICAL ENGINEERS Head of Personnel,C FBRAUN 


& CO, Alhambra, California. 


American Viscose Corporation, & chemical-process industry, has some permanent posi- 
tions open now for chemical engineers. To qualify you need a B.S. or MS. degree 
from @ recognized institution, and, preferably, 3-5 years of experience in process 
development, product-improvement studies, or chemical engineering ‘trouble-shooting’ 
for manufacturing 


The location is in suburban Philadelphia (Marcus Hook) at the Research and Develop- CHEMICAL ENGINEER 


ment Division, of at one of our seven plants in Pennsylvania, West Virginia, and 
Virginia 


ical plant; small town location near 


These openings are technically challenging and offer good advence- St. Louis, Missouri, To work about 


ment opportunities. Interested candidates are invited to submit 
résumés of personal data, educational history, and work experience to: 


one year on plant processing and 


control problems; thence to start a 


Technical Sales Service Department 


Prefer recent graduate with | 4 years 


Personnel Recruitment Department 


| Permanent position with basic chem- 


experience. Please submit in conf 
AMERICAN VISCOSE CORPORATION dence detailed personal history, ex 
1617 Pennsylvania Boulevard perience resume, recent photograph 


Philadelphia 3, Pennsylvania (if available}, and salary require 
ment. Box 18-2. 


AVISCO, 


ESSO ENGINEERING EXPANSION NEEDS 


Chemical engineer needed for expanding plant scale research program on 
newly developed petroleum and petrochemical process equipment. 

Work involves establishing incentives for commercial tests, planning pro- 
gram, directing test work in the field, and interpreting significance of data 
obtained. Frequent travel to different refinery locations. 

Job requires sound knowledge of chemical engineering principles and 
ability to deal with practical plant problems. Prefer man with one to five years 
experience. 

Give full details of education, experience, desired salary, availability date 
and references. All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary-Standard Oil Company (New Jersey)) 


Esso Research Center 
Employee Relations-C 


linden, N. J 
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The U.S.S. Nautilus, the first outstanding application 
of nuclear power to naval vessels, has demonstrated 
the potentialities for a modern, streamlined fleet 
which could cruise at high speed without the restric- 
tions of frequent refueling. As the pioneer in nuclear 
power, the Westinghouse Bettis Plant in Pittsburgh 
is playing a leading role in producing power reactors 
for this nuclear fleet. Not only are Bettis engineers 
now developing more advanced reactors for sub- 
marines, but they are also pioneering nuclear reactors 
for a guided missile light cruiser and an atomic air- 
craft carrier. 

Much of the technology used to harness the atom 
for nuclear propulsion is being developed for the 
first time. Our growth to date must be continued by 
creative engineers who enjoy the challenge of new 
technological advancement 


METALLURGICAL ENGINEERS are needed to 
develop the materials and processes for the manufac- 
ture of atomic cores, the heart of the nuclear power 
plant. The metallurgist is responsible for the develop- 
ment of uranium alloys together with cladding alloys 
to form a composite fuel element consistent with the 
reactor core requirements. He must also solve the 
major metallurgical processing problems that will 
arise in the pilot manufacturing of these elements. 


Help develop the world’s first 
nuclear powered fleet 
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CORROSION ENGINEERS provide consultation 
service on problems of high temperature, high purity 
water as well as planning and evaluating testing pro 
grams designed to determine suitability of materials 
used in applications where crevice, fretting stress and 
corrosion fatigue present difficult materials problema 
Regardless of your interest, you will be able to choose 
a position in our varied operations. Atomic exper- 
lence is not prerequisite! 


Located in Pittsburgh's South Hills, Bettis Plant 
is adjacent to pleasant suburban areas as well as 
convenient to one of the nation’s most progressive 
cities where educational opportunities are exceptional 


If you are interested in working 
in the field of atomic power write 
for the brochure, ‘Tomorrow's la 
Opportunity Today.’ Address 4 
Mr. A. M. Johnston, Westinghouse Chon 
Bettis Plant, Dept. A-122, P.O. Box 
1468, Pittsburgh 30, Pennsylvania. 


BETTIS PLANT 
Westinghouse 


METALLURGICAL ENGINEERS... 
4 ‘ 


SAN FRANCISCO 


Ch em i Ca | | Offers immediate long range 


opportunities for 
ENGINEERS 


E n gi neers CHEMICAL - MECHANICAL 


Process or project experience in refin- 
ery, petrochemical or chemical fields 


Liberal relocation allowances for you 
and your family 


The Glenn L. Martin Company i Send resume to 


Manager of Employment & Placement 
Industrial Relations Division 


BECHTEL 


Engineers and Builders 


PACKAGED REACTORS, for Industry 
220 Bush St San Francisco 4, Calif. 


has a separate NUCLEAR DIVISION which is engaged 


in the development and manufacture of 


SMALL COMMERCIAL POWER STATIONS, 


For an immediate personal interview 
you may phone 

and SPECIAL APPLICATIONS FOR THE A. E. C. Paul Keating, Murray Hill 7-7100, 
New York City 

Joe Braddick, Fairfax 343-2401, 
Houston, Texas 

Bill Milligan, Tucker 1549, 
Los Angeles, Calif 

Don Palmer, Douglas 2-4032, 

Chemist or Chemical Engineer B.S. degree, Sen Francisco, Colif 


Openings exist for: 


4 
approximately 2 years experience in Research and 


Development work, no Nuclear experience required. 


Organic Polymer Chemist M.S. degree, ap- 


proximately 2 years experience in Syntheses and 
Tailor-Made Monomers for work involving study of CHEMICAL ENGINEER 
Polymerization Radiation stability OR 

Solid State Phyicist Inorganic Chemist, Ph. D. PETROLEUM ENGINEER 


or M.S. degree, for fundamental studies of inter To direct product research on oi! and 
actions of radiation with metals gas field equipment. Engineer should 
have several years’ experience in nat 
Radio Chemist — M.S. deqree, experience in funda- ural gas or petroleum processing and 
mental Radio Chemical Studies ssess @ good background in thermo 
Chemical Engineer — B.S. degree, for heat transfer This important position offers excellent 
Analysis work opportunity for professional advance 
ment for an ambitious reative engi 
Positions available at all levels for Chemica! Engi neer 
neers and Physicists with or without experience Please send complete information and 


photograph to 
Orval W. Groves, 
Employment Supervisor 
BUTLER MANUFACTURING COMPANY 
at the Ben Franklin Hotel, Philadelphia, during the 7400 East 13th Street 


Kansas City 26, Missouri 


Please contact our representative, Mr. Chuck North, 


Atomic Exposition, March 11 through 15, or 


Professional Employment Office PHYSICAL CHEMIST 


R TIN CHEMICAL ENGINEER 
Openings in product develog 


helpfu 


BALTIMORE MARYLAND Mr. J. R. Thomas 
Dewey and Almy Chemical Company 
Division of W. R. Grace & Co.) 
62 Whittemore Avenue 
Cambridge 40, Massachusetts 
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WILLIAM J. CECKA JR. 35. aero 
nautical engineer, (Univ. of 
Minn. '43), was called from 
North American by the Air 
Force for experime ntal rocket 
work in 1944. On his return 
he progressed rapidly: 1948 
supervisory test job; 1950 
group engineer, operations 
1953 engineering group leader 
1955, section chief of engineer 


ing test. Using our refund 


plan, he has his M_ Sc. in sight 


Wanted: Pioneers for man’s last frontier 


Help us build power for the 
conquest of space: 


LARGE 
ROCKET 
ENGINES 


GEORGE P. SUTTON, in the 13 bril 


liant years since receiving his 


MSME. Cal ‘Tech, has made 
rocketry a way of life His 
reputation is world wide. His 
hook locket Propulsion Bele 
ments is recognized as the 
standard text on the subject 
Still active academically, but 
no bookworm, he takes time off 
occasionally to study the laws 
of motion at some of the 
world’s better ski resorts 


Tomorrow's count down already fills the air at 
RockerpyNe’'s 1,600-acre Field ‘Vest Laboratory in 
the Santa Susana Mountain Angeles 
For this is the free world’s largest workshop for 
the great new industry that is 
scientific and 


rocket engineering 
now attracting many of the finest 
enginecring minds in the country 


EXACTING RESEARCH, EXCITING PROSPECTS 


From the rock-bedded test stands come 2 miles of 
recordings per day — data far ahead of available 
texts. The big rocket engine is 
factory in an absolute state of automation. It toler 
It demands ductwork, turbomachin 
heat 


a flving chemical 


ates no error 
ery, pressure chambers, orifices, injectors 
exchangers and closed-loop control systems that 
must put hundreds of pounds of precisely mixed 
propellants into controlled combustion every sec 
ond. Tolerances go down to 0.0001”. ‘Tomperatures 
range from -250° F to 5000" 
stants occur in “steady state conditions 


Process time con 
of the 
order of a few milliseconds. Event sequences are 
minutely evaluated, as basis of designed perfor- 
mance predictions of extreme exactitude 

The developed at 


RockeTpyNne for producing effective power to the 


methods now be ing 


limits of mechanical stress will have wide applica 
tion. Such experience is practically unobtainable 
anywhere else. As a graduate engineer, you may 
be able to participate now 

What motivates a rocket engineer? Well, the 
material advantages are high: but it is the work 
itself that draws him most. He feels the same incen 
tive that moved Magellan purred the Wright 
Brother and beckoned again to Goddard as he 
flew the first liquid rocket at Auburn, Mass. in 1926 

At Rocketpyne, you can do this kind of pioneer 
ing in a management climate that stimulates per 
sonal growth it to the limit 
ability. Academically, too, you can grow with our 


financial aid 


and reward of your 


some of the nation’s finest univer- 


sities are close by 


INTERESTING BOOKLET: “The Big Challenge facts on 
design criteria and development approaches used 
at RockrtTpyNe. Write for your personal copy, 
specifying your degree and years of post-college 

A. W. Jamicson, Engineering 
663% Canoga Ave., 


experience. Address 
Personnel Dept 


Canoga Park 


ROCKETDYNE 


BUILDERS OF POWER FOR OUTER SPACE 


Calitornia 
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PROCESS ENGINEERING 


Unusual opportunities for chemical engineers with 3 to 10 
years experience in process development or process design. 
Challenging assignments in the development of a wide variety 
of processes. Typical areas of development that have led to 
successful commercial operations include: 


Vapor-and-Liquid Phase Fermentations Process 
Alkylations Oxidations 
Chlorinations Esterifications 

Polymerizations 


Exceptional freedom in creative process design. Experience 
required in application of unit operations. Advanced degree 
and/or contact with plant operations desirable. Level of 
responsibility commensurate with qualifications. 


Assignments in cur Process 
Engineering Department for 
engineers with eight or more 
years of experience cover proc 


Growth possibilities unequalled. Young vigorous or- ess design, selection of process- 
ganization with world-wide activities. Current projects ing steps, and economic evalua- 
in America, Europe, and Asia. tion of processes. Other work 
may include marke: analysis, 

Write Fully to: All inquiries 
industrial surveys, and techni- 
summary of your experience 
SCIENTIFIC DESIGN COMPANY, INC. | 
2 Park Avenue, New York 16, N. Y. Head of Personnel,C F BRAUN 


& CO, Alhambra, California 


An Excellent Opportunity 
IN DESIGN, CONSTRUCTION AND LIAISON 


CHEMICAL OR MECHANICAL ENGINEERS 
FOR DESIGN ENGINEERING AND CONSTRUCTION OF 
PETROLEUM RESEARCH PILOT PLANTS 


Engineers are needed to act as project engineers in a growing company in the field of 
process research. 


Work consists of translating process requirements ir o completed operating pilot plants and 
includes mechanical design, proper application of equiy nent, instrumentation, cost estimation, 
scheduling, materials procurement, field supervision of construction, initial operating shake-down, 
and new equipment development. 

Experience in any of the above fields is desired with the ability to direct the work of others | 
and to deal with a professional research staff. Excellent opportunities for advancement. Salary | 
commensurate with training and experience. 

Give full details of education, experience, desired salary, availability date and references. 
All inquiries will be considered promptly and held confidential. 


ESSO RESEARCH AND ENGINEERING COMPANY 
(Chief Technical Subsidiary—Standard Oil Company (New Jersey)) 
Esso Research Center, Employee Relations—C P. O. Box 51, Linden, N. J. 
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Sets Up New Development Papenioent— 
Top Scientists With 0 to 5 Years’ Experience 


Needed hy Largest Producer of Synthetic 
Organic Chemicals 


Chemicals 


mental programs. 


0 Ex hangers 


Pre es sels 


Carbide and Carbon 


facilities, to be 
Company, a Division of Union Car- 


Extensive new 
completed in 1958, are under con- 


and Carbon Corporation, re- 
nite an struction in South Charleston, West 


cently announced the reorganization 


‘ he Develop- 
le sion of its Development Virginia, Expansion of t | 
and expan underway in 


ment staff is already Men with refinery or chemical 


preparation for the greatly increased 


plant experience who are 


Department. It will use the tools of 


familiar with process design 


re . | engineer- 
ayy lied researe h. ‘ he mica | 
= . wtivity that these new fac ilities will 
i and estimating of heat ex, hang 


ing research, and pilot plant opera- 


most ers and fractionation « lumns 


make possible. Plans for expansion 


tions to determine the 


Responsible esitions with an 
economical and technically feasible 


offer chances for rapid advancement 


manulas ture 


outstan 


in the Development Department 


Good salaries. Profit sharing 


method for producing a chemical 


. » needed who can initiate 
Men are need retirement plan. Allowance for 


product with the highest quality at 


» fields of 
It will also be | experimental work in the fields o 


moving to Southern California 
and as 


the lowest cost. 


{ Send a summary of if 
responsible for finding end uses for 


both resins and chemicals, 


rience and interests to F B 
Stratford, Head of Personnel, 
CF BRAUN &CO Alhambra, 


Calif 


sume complete responsibility for 


the prosecution of the ¢ sperimental 


new products, and for developing 
| 


new products to meet specifi nees 
programs and for the prom y 


ques will 
Operations research techniques wi . 
” development work to follow the 


he employed frequently to examine, 


evaluate these expert experimental studies 


direct, or 
CHEMICAL ENGINEERING 


OPPORTUNITIES 


Scientists interested in the following fields will find opportunity For the young chemical engineer int 
and encouragement: ested not niy in opps bet 


other things such as interesting work 


COMpany sponsored educati nal program 


FIELD REQUIRED BACKGROUND IN: and excellent fringe henefite in's 


pan with nm excellent international 
Chemical Engineering Operation of pilot plant equipment to provide data for engineering design wets Dan. the expanding Chemical Prod 
ucts Division The Sherwin Williams 
Company has excel ent development, con 
Process development design and construction of new chemical engineer trol and pilot plant positions as allable 
ing equipment Development and Control Engines: 
The Phthaly Anhydride Plant Man 
Organic Chemistry Organi chemistry, theoreti al and Practical syntheti production of Sgement is looking for a Chf trainee 
to learn all phases the 
aliphatic, aromatic, and metallo-organic chemicals: resins an 1 plastics turing processes | ved. After com 
pletion of tra in basi policies 
Physical Chemistry Revelation of polymer structure by physical chemical instrumentation ment as es fur i 
methods activation of evaluation Programs for resinous materials 
ment and pr Promotional of 
portunity t positions 
Fundamental approach to problems involving catalysis experimental Salar wineneurate with qualifica 
the 
actuation of the catalysis involved in such problems nines ; 
Pilot Plant De velopment Engineers 
Measurement of properties. rea tion rates, ionization constants of organic Excellent pilot plant position w af es. 
? on such hemical prod 's as hete 
ompounds Desigr OF Measurement equipment | na pht he pera cres meta nitro pare 
t sidine Phthalate ay many 
Organic Analysis Functional analysis organic chemistry aqueous titrimetry 
ertain per na pi plant 
trace analysis basia from whicd are deri i operating 
| data us to prove laboratory proce 
| lures Will have pportur t te 
Engineering Physics Physical chemical measurement —methods of testir g resins and resin jesign present equipment an 1 pre 
solutions rheological and other properties of high polymers Wel end purchase 
‘ new equipmer lone 
supervisor Positions 
Mathematics A Ivanc ed mathemat cs and Statist cal prime iples. numerw al analysis me irate with salifiv atione 
operations research Statistical analysis of exderimental data Viease state eae, education, experience 
talar fesired and other informatitor All 
teplies nfiidentia 


Send a full desc ription of your trainir @ and experience to EJ. Mills Ir 


Industrial Relations Department 


Development Department The Sherwin-Williams ¢ 
© Sherwin-Williams Company 


CARBIDE AND CARBON CHEMICALS COMPANY 101 Prospect Ave, NW 
A Division of Union Carbide and Carbon Corporation Cleveland |, Ohio 
South Charleston, West Virginia 


CHEMICAL 
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are offered opportunity to advance — 


in diversified growth | 


AIR PRODUCTS 
10 YEAR GROWTH 


Air Products offers you the opportunity to advance professionally and 
financially in the field of low temperature processing The company is 
the leader in the er gineering, design, manufacture, and construction 
of oxygen plants ond systems for the separation of gases such as 
Oxygen, Nitrogen, Carbon Monozxide, Hydrogen, and other low 
boiling building blocks of the chemical industry We must expand the 
entire organization to meet the increasing demands of the steel, 


metallurgical, and chemicol industgies 
The following opportunities are available at Air Products 
@ PROCESS DESIGN: To apply thermodynamics, fluid flow, heat 


and mass transfer, distillation, absorption and adsorption to the 
commercial solution of complex gas separation problems 


@ ESTIMATING AND ECONOMIC EVALUATION: To study and 


evaluate the economics of proposed systems and to estimate the cost 


Process 


Assignments in our Process 


Engineering Department for 


engineers with three to six 


years experience range from in- 
tegrated refineries and chemical 
plants through all types of in- 
dividual process units. The 
work includes heat and mate 
rial balance, and computations 


for unit operations such as frac 


of complete plants tionation and heat-transter 
@ PROJECT ENGINEERING: To coordinate the engineering, design Coad « summery of 
and construction of complete plants 
@ MECHANICAL ENGINEERING: To design turbines, pumps, en 
gines and special machinery to operate at extremely low tempera- 
tures. To coordinate the manufacture, procurement, installation and 


your expe 
rience and interests to F B 
Stratford, Head of Personnel 
C F BRAUN & CO, Alhambra 
operation of large compressors, drivers and other machinery for the California. 
processing of gases and liquids 

@ DESIGN ENGINEERING: Process equipment, pressure vessels, 
piping, structural, plant layout, electrical, instrumentation 

@ CONSTRUCTION ENGINEERS: Supervision, start up, and opera 
tion 

@ RESEARCH AND DEVELOPMENT: Io explore new horizons in 


processing and equipment design. Analytical, experimental, design 


CHEMICAL 
ENGINEER 


pilot plants 

@ SALES ENGINEERING: To negotiate the sale of complete low 
temperature systems, for chemical, petroleum, metallurgical, indus 
trial and government requirements 


Training and for 


rotation are provided High salaries are combined with a 


Openings exist for all levels of experience 
Plastics Process Engineering 


if encovraged— growth is continually creating new managerial M 


profit sharing and bonus program Professional development 


m Chemical Engineering 
or equivalent, with 1 t 
years experience 
engineers who seek o professional career in the atmosphere of carry out 


positions 
This well diversified company offers an unusual challenge for 
; a research or 
oc name, growin compan 

y 4 y process design program 
requiring pilot plant experi 
mentation, evaluation of result 
design of new equipment, 


ee and technical supervision tor 
ir Products 

The diversity of Celanese’s 

INCORPORATEDO 


P.O. Box 538 Allentown, Penna., U.S.A. 


Write in confidence to learn more about our Company 


B. H. VanDyke, Air Products, P.O. Box 538, Allentown, Pa 


oo 
z 
” 
oO 
a. 
a 
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<a 
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operations in the plastu 
chemical and textile fields 
provides stability; advancement 
is assured by the company’s 
planned expansion, and through 


Process Engineer the increasing importance 


of plastics in industry today 


Opportunity 


IF you are growth-minded Please send complete details 


Naphthol and Fast Base Chemist pref- IF you have a solid background in of background, experience 
erably with practical production knowl practical chemical engineering and salary requirements to 
G. M. Hewitt 


edge and experience to work out of IF you are under 32 


the country for one year in one definite IF you are interested in being 
on the team of a progressive 


location followed by permanent posi 
and expanding chemical 


tion with large chemical company in manufac turing company 


CORPORATION OF AMERICA 
Morris Court 
Summit, New Jersey 


USA. Appropriate compensation and Please Contact 

living expenses while abroad provided Mr. Donald A. Bender, Plant Manager 
Please reply to Box 1-2 The Carwin Company 
North Haven, Connecticut 
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SAFETY ENGINEER FOR EXPANDING RESEARCH ORGANIZATION 


(;raduate engineer, age 25 to 30. preterably Chemical, to assist in cle 
veloping personnel safety and plant security programs in large research and 
engineering organization. Duties include broad responsibility for formulat 
ing accident prevention policies; investigating and reporting accidents; 
checking and approving new construction projects; liaison with fire under 
writers, affiliated companies, and government agencies. Opportunity tor 
later work in other Employee Relations field. 

Excellent benefits program. Salary commensurate with training and 


experience. 

Write full details of education, experience, desired salary, avatlabil 
ity date, and reterences. Inquiries will be handled) promptly and = confi 
dentially. 

ESSO RESEARCH AND ENGINEERING COMPANY 

Esso Research Center Employee Relations-C 
P.O. Box 51 Linden, N. J. 


CHEMICAL ENGINEERS | OVERSEAS OPPORTUNITIES 
IN 


PROCESS ENGINEERING | SOUTH AMERICA 


Young men with advanced degrees in chemical engineering Attractive steft positions aveileble with 
or at least three years’ experience in process design of oil refining f STANDARD Ol COMPANY 
or chemical manufacturing facilities. Opportunities directly con- 
cerned with evaluation of research projects in the petroleum and ECONOMICS & PLANNING ENGINEERS 
chemical fields and design of new process units for Shell Oil | Will ascertain product re 
Company and Shell Chemical Corporation. Located in the 
San Francisco Bay Area. Write giving education, experience, and 
personal history to Employment Supervisor. 


available; torecast fut 


rdinating prepe 


capital budgets 


SHELL DEVELOPMENT COMPANY 
EMERYVILLE 8, CALIFORNIA 


THE UNIVERSITY OF 

BRITISH COLUMBIA 

CHEMICAL ENGINEERS DEPARTMENT OF 

CHEMICAL ENGINEERING 

opportunities exist in expand- oan 

img Central Research and ene Box 308-W 

Development Laboratory of Applicant hould eferat be | 

medium sized company for raduate in chen al one P 0 RADIO CITY STATION 

men with B.S. or M.S. degree am completed | ’ ‘ AI | NEW YORK 19. NEW YORK 

Work consists of laboratory at t le ‘ 

and pilot plant studies in con- 

nection with process improve- 

esses and development of new ~ 

and organic chemistry. Op- | shes TO WRITE, 

portunity to obtain broad ex- per =m ¢ notes 

perience in technical prob- P ‘ 

lems of a diversified nature 

Send resume to: Frank V. 

Paley, Professional and Tech- 

nical Employment Manager, 


THOMAS A. EDISON, INC. 


WEST ORANGE, N. J. | John Mellecker, Editor 
New York, COlumbus 5-7330 
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| ration of physical 
Candidates ot iid have college degree 
| preferably Chemica Engineering 
and related refinery experience 
| Liberal salaries, benefit plas md ve 
cation policy 
| 
| 
| 
> 


OUTSTANDING OPPORTUNITIES with | | PRocess ENGINEERS 


@ Design 


Generar Cuemicar Division @ Instrumentation 


@ Development 
ALLIED CHEMICAL & ove CORPORATION (itetheds end 


HF CAREER OPPORTUNITIES IN 
SOUTHERN CALIFORNIA 


For men with a minimum of five years’ 


for CHEMISTS CHEMICAL ENGRS + CIVIL ENGRS + MECH’L ENGRS experience in PROCESS DESIGN for 


Petroleum or Chemical Plants. 
in the following areas: « 


NGINEERIN Design Engines 
Project Camden, N. J OFFERING MAXIMUM 


Design Drattemen OPPORTUNITIES FOR: 


RESEARCH Fundamental Research 
Laboratory development of new products Utilization and recognition of individual 
Vilot plant & development research k vod KR initiative and ability 
ouge, a 
Engineering research Broad responsibilities rather than narrow 
Supervisor iolizoti 
specialization. 
PLANT Maintenance Philadelphia-Wilmington area; 
OPERATIONS Plant engineering Chicago-E. St. Louis; Baton 
Production supervision Rouge; Los Angeles; San & 
Plant technical (including process im Francisco vicinity; and Val » 
provement and chemical control) leyheld, Quebec Liberal salary ranges, profit sharing, top 


SALES Heavy chemical benefits and ideal working conditions. 


Experience with a wide range of processes. 


Fine chemicals and reagents ; Various locations 
Agricultural chemicals Submit resumé of training and experience 
MARKET to: 


Qualited market research personnel ity 


RESEARCH Th 
e 
Other pontions available at various locations im or near major | d Canadian cities 


LIBERAL COMPANY BENEFITS FLUOR 
FUTURE EARNINGS BASED ON INDIVIDUAL INITIATIVE AND ABILITY CORPORATION, LTD. 


Send resume to "ERSONNEL DEPARTMENT ENGINEERS—CONSTRUCTORS 


GENERAL CHEMICAL DIVISION ALLIED CHEMICAL & DYE CORPORATION 2500 South Atlantic Blvd. 
40 Rector St., New York 6, N. Y. Los Angeles 22, Calif. 


ESSO RESEARCH AND ENGINEERING COMPANY 


PROCESS RESEARCH DIVISION 
CHEMICAL ENGINEERS for work on 


APPLIED CATALYSIS 


Here is « unique opportunity for chemical engineers who are JOB LOCATION: Linden, New Jersey 
interested in research and development in the petroleum in (20 miles from New York City) 
dustry. A major division of the Esso Research and Engineer REQUIREMENTS: Chemical engineers at all degree levels 
ing Company offers diversified technical work in the appli Applicants with experience up to ten yeare 
cation of catalysis to petroleum processing. The jobs involve beyond their degree will be considered 
a combination of desk and pilot plant studies. A broad back SALARY: Open-——related to experience 

und in the entire field of developin etroleum processes , P 
Please send a short résumé of educational and experience back 
ie afforded through rotational assignment Excellent growth ground. All replies will be considered promptly and held 
possibilities in a company pre-eminent in its field confidential 


Employee Relations——-C—-Esso Research Center 
Esso Research and Engineering Company, P.O. Box 51, Linden, New Jersey 


:—: USE CEP for Progress in Obtaining the Best Chemical Engineers :—: 
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SITUATIONS WANTED 


A.1.Ch.E. Members 


CAN YOU use a man in your organization 
to reduce problems to fundamentals, ob 
tain tast evonomical results? Ask for 
complete resume. B.Ch.I 48 University 
ot Minnesota. Experience tonnage pro 
du.tion synthetic organics Preter pro 
duction maintenance process Box 2-2 

NEED A TEACHER? Chemical Engineer to 
telieve teaching load while staff does 
research, consulting Teaches 20 hours 
and handles routine administration. Fif 
teen years experience, society member 


ships, industry and teaching contacts 
Salary $86,500 advancement possible 
Boz 


PRODUCTION CHEMIST-BS. Chemistry 
Age 35. family. Fifteen years’ experience 
in production of pharmaceuticals, fine 
organics detergents Chief chemist. 
Quality Control in chemical manufactur- 
ing, packaging. Desire responsible super 
visory position with future. Box 4.2 


PRODUCTION EXECUTIVE Chemical En- 
ineer (P.E., M.S. in Ch.E.) with nearly 
0 years intensive, successful experience 
in plant and production in process indus 


tries Excellent administrator, coordi 
nator. Seek real challenge. Age 41. Box 
5.2 


CHEMICAL ENGINEER -BS.. M.LT. Four- 
teen years operational and management 
background design, development, 
and improvement; production supervision; 
customer service; economic evaluations 
Desire higher engineering and manage 
ment responsibilities, Box 6-2 

CHEMICAL ENGINEER —f I Age 41. Siz 
teen years organk inorganic, develop 
ment, design, project, administration. Ten 
years steady advancement in present 
employment; must leave for further ad 
vancement. Box 7.2 

PRODUCTION MANAGER Graduate chem 
ical engineer. Experienced in production 
industrial chemicals for textile and 
metal processing trades Polyvinyl ace 
tate polymers, syntheti« detergents, ester 
ification, related specialties. Familiar ell 
phases factory management. Opportunity 
first, location second. Box No. 8.2 


CHEMICAL ENGINEER REGISTERED 
(Pa) BSChE 1949. Design, mainte- 
nance and sales experience. Desire posi 
tion with large chemical plant construc- 
tion company involving supervision and 
coordination of field forces and subcon 
tractors. Free to travel anywhere. Boz 
9.2 


CONSULTING CHEMICAL ENGINEER avail 
able on contract basis for economic 
analyses, engineering studies, process de 
sign, and start-up assistance of petro 
leum and chemical plants. Sixteen yeare’ 
theoretical and practical experience in 
distillation, absorption, extraction, heat 
transfer, thermodynamics, instrumenta- 
tion, industrial water treating, et« Bos 
10.2 


CHEMICAL ENGINEER —Desire manage 
ment position preferably with small or 
medium size company. Twenty-five yeare’ 
progressive supervisory experience § in 
research, production, process design and 
construction. Well grounded in all engi 
neering phases of plant operation Bos 

CHEMICAL ENGINEER S. 1955, veteran 
Nineteen months experience in develop 
ment as project engineer. Age 26, mar 
ried. Desire production, pilot plant, or 
process development, with good growth 
potential. Box 12.2 


CHEMICAL ENGINEER FOR OVERSEAS 
SALES-BS ChE 1955, age 29 Desire 
position that leads to technical sales engi 
neer overseas Good background chem 
istry, unit operations equipment Cur 
rently equipment application engineer 
Married, veteran. Box 13-2 


CHEMICAL ENGINEER —L.xperience in sta 
tistical quality control; product, process, 
sroduction and pilot plant development 
Would consider pilot plant development, 
management liaison or polymerization 
and plastic areas. Present salary $7400 

Age B.ChE.. P.E. Married. Box 14.2 


| CHEMICAL ENGINEERING 
| OPPORTUNITIES 

in 

| ATOMIC ENERGY 


Cesign 
Testing 
Production 
Operational Analysis 
Research and Development 


ACTIVITIES 


Design, development, testing, and operation of nuclear reactors and 
component parts for research, production, power, and aircraft 
propulsion. 

Design and development of pilot and production plants and processes 
in the over-all atomic energy programs. 

Production of barrier and barrier materials, fluorine, and UF, feed, 
all directly associated with the concentration of U-235; radioactive 
and stable isotopes; and special materials required for reactor 
and other atomic energy programs. 

Operation and maintenance of existing facilities. 

Fundamental and applied research in the over-all atomic energy 
programs. 


} Openings at all Degree Levels, 0-6 years experience in the 


Gaseous Diffusion Plants, Oak Ridge, Tenn. and Paducah, Ky. 
Oak Ridge National Laboratory 
Oak Ridge Y-12 Plant 


Exceptional opportunities, modern and unique facilities, liberal benefit plans, 
educational and training programs, plent interview and moving expenses, 
moderate climate, year around outdoor recreational activities, low cost living 
available housing 


Send résumé and salary information to 
Technical Personnel Office 


UNION CARBIDE NUCLEAR COMPANY 


a division of 
UNION CARBIDE AND CARBON CORPORATION 


Post Office Box P. Oak Ridge, Tennessee 
PLASTICS PRODUCTION SUPERVISOR CLASSIFIED SECTION RATES 
MS. Age 36. Ten years’ excellent plant 
experience vinyl calendar and plastisol Advertisements in the Classified Section ere 
coatings. Product development, engineer peyeble in advance at 120¢ a word with « 
ing. project planning, production super minimum of four lines accepted. Box number 
vision. Seeking challenging position of counts as two words. Advertisements average 
responsibility in plastics, prefer midwest ebout sit words «a line Members of the 
or south Bos 15-2 American Institute of Chemical Engineers in 
good standing are allowed one siz line Situs 
B.S.Ch.E.—-Age 27, family. Four and one tion Wanted insertion (about 36 words) free 
half years experience in organic chem of charge «a year. Members may enter more 
ical pilot plant development. Desire em than one insertion at half rates Proepective 
ployment with promotional opportunities employers and employees in using the Claes 
in same field at supervisory level. Prefer fied Section agree that all communications 
Ohio or Pennsylvania location. Box 16-2 will be acknowledged the eervice te made 
aveilable on that condition Anewers to ead 


vertisements should be addressed to the bos 
number, Classified Section, Chemical Engi 


Nonmember neering Progress, 25 Weet 45th Street, New 

York 36. N. Y. Telephone COlumbue 5.7350 

CHEMIST Austrian graduated recently Advertisements for thie section should be in 

immigrated. many years experience in the editorial offices the 5th of the month 
analytical chemistry. Bos 17-2 | preceding publication 
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GOOD BYE to 
PIPE COILS 


Old-style pipe coile are obsolete 
They are too costly. Ask for Bulletin 
355 and learn all about the modern 


PRAM). 
HERR A EL 
Coll 


If you are now using old-style coils 
on important work you will discard 
them and you will install Dean Thermo 
Panel Coil It 


usually paya 


well to make 
the switch 

This Dean device is NOT a coil. It 
TAKES THE PLACE. of pipe coils 
Coste less Weighs less Requires leas 
apace More efficient More econom 
ical, Much better in every way 


WHICH DO YOU WANT? 

Check the squares below. Clip out 
Mail to us with your name, firm name, 
and address If you have a steam 
heating or cooling coil problem our 
bulletins will tell you how to solve it 
If desired our specialists will help 

Bulletin 355-—52-pages of technical 

Data 
Bulletin 257-—-Design and Price 
Information. 


Backed by 20 Years of Panel Coil 


Manufacturing 

DEAN THERMO-PANEL CO! 
DEAN PRODUCTS. INC 615 Pronk Bee 
BROOKLYN 38.N Y. 


Nuclear Reactor Physics 
and Engineering 


Shielding Physics and 
Engineering 


Radiation Chemistry 
Assistance 


Employment Opportunities 


P. O. BOX 163 


astra Milford, Connecticut 


Tel. TRinity 8-2202 


MARKETING 


(Continued from page 139) 


George H. Taft, 
chemical consultant, ha 
been named sales repre 
entative for the Indu 
trial Processing Equip 
ment Division of the 


Strong-Scott Mig Co 
Toft 


Minneapolis, Minn 


announces 
three executive appointments. Lewis 
H. Mahoney will be director of tech 
James A. Mason is ad 
vanced to chief application engineer ; 
ind Donald M. Rowe will become 


senior application engineer 


Equipment Co 


rile al sale 


New New York dis 
trict sale 
lohns-Manville’s Celite 
Division to be C, A. 
Cocks. Mr. Cocks has 
been with Johns-Man 

Cocks ville since 1939 


manager of 


William A. Bours, III, assistant 
director of sales of the “Kinetic” 
Chemicals Section of Du Pont, elected 
to board of directors of the Air 
Conditioning and Refrigeration Insti 
tute. Mr. Bours is treasurer of the 
Philadelphia-Wilmington Section of 
the A.LCh.F., 


Sales manager of Norton Company's 
newly-formed Electro-Chemical Divi 
sion will be Frank B. Huke. Mr 
Huke served on the Manhattan project 
as a chemical engineer during World 


War Il 


Necrology 


Harold John Frederick Gourley, 


70, president of the Institution of Civil 


London, England Mr 
Gourley was senior partner of Messrs 
Binnie, Deacon & Gourley, consulting 


engineers, 


engineers 


William B. Gery, 60, director of 
the Industrial Technical Division, 
Dorr-Oliver, Ine Mr. Gery had 
been a member of the Dorr-Oliver 
staff for more than thirty vears and 
i member of A.LCh.1 


twenty-live vears 


for more than 


Raymond E. Kirk, 66, Dean of the 
Graduate School of the Polytechni 
Institute of Brooklyn. Dr. Kirk was 
considered one of the nation’s leading 


chemical educators 
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SIMPLYTROL 


INDICATING PYROMETERS 


Twenty-one ranges for temperatures 
from — 400° F. to + 3000’ F. 
Accuracy 2% of full scale. 


Prices 
$20.25 te 
$51.65 


= 


Medel 45! 
4" clear 
plastic cease, 
© 2000 Ff. 
with 
miner 
scale 


6 other 
sites end 
case styles 


Medium resistance (4 ohms per millivolt) ther. 
mocouple millivoltmeter, Compensated for cold 
junction and copper error 

Available with 1% accuracy. Can be thermistor 
compensated for ambient chonges. Some styles 
supplied with mirror scales 

Delivery: Many models in stock. Others, allow 
4-5 weeks 

Ask for 40-page catalog 4-8 which shows ind: 
cating and controlling pyrometers 
Assembly Products, Inc., Chesterland 75, Ohio 

Phone (Cleveland, O.) HAmilton 3.4436 
(West Coast: P. O. Box XX Palm Springs 75 
California. Phone DHS 43133 of 42453 
Los Angeles; 2336 Mardine St., W. Covina, 
California. Phone EDgewood 9.2670 

BOOTH 3916, SHOW 
March 18-21, Coliseum, N_Y.C 
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PUMP 


Liquids + Gases + Slurries 


WITHOUT 
CORROSION OR 
CONTAMINATION 


Wavelike 
Motion of 
Steel Fingers 
Forces Material 
Through Tubing 


$55 to 
$500 


Prices range from 


depending on size of pump and 
occessory equipment required 


Write for Catoleg 


SIGMAMOTOR Inc. 


0 North Moin Street Middlepert, N 


MIXER 


DAVIS- 
Built 
Precision 


100 Ibs. to 8,000 Ibs. 
per Batch! 


Gives 100% uniform mix in minutes— 


Dry Powders, chemicals, pharmaceuticals, 
vitamins, dry and molasses feeds, self 
rising flour and meal 
fertilizers, insecticides 
work and downtime 
Write for literature 


H.C. DAVIS SONS’ 
; Mill Co. 


cold shortening, 
Abolishes guess 
Modestly priced 


Box 


Established 18694 


OF ADVERTISERS 
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1957 started with a particularly busy Executive 
Committee session preceding Council's January 
meeting .. . Most discussed was student mem 
bership . On this matter the Executive Com- 
mittee had been charged with determining a 
policy & there were so many different opinions 
that this is currently the “hot potato” & Execu 
tive wants to juggle it a while longer .. . It is 
now scheduled for deliberation at the White 
Sulphur Springs Meeting, March 3-6... If any 
member has strong opinions on student & stu 
dent-chapter membership, will he please send 
them to me before March... . Year's end always 
brings with it a tremendous pile-up of business 
for Council . . . Committee work is geared to a 
final report for the December Annual Meeting, 
which usually places a number of policy matters 
on the agenda for the last meeting & the carry 
over is felt in Council business in January 

Hardly had the minutes of the December meet 
ing been digested when Council was deluged 


lor its January 19 meeting with reports from 
various ad hoc committees & study groups 

Last year the Idaho Section became concerned 
about varying interpretations by the Bureau of 
Internal Revenue on whether money received 
to cover expenses in moving from one job to 


another was taxable The section referred 
the problem to Idaho's senators & representatives 
Now it has come before the Executive Com- 
mittee from yet another source ... The matter 
involves all persons, not only engineers, who 
are recompensed for the cost of moving from 
one job to another & have had such expense 
money declared taxable but not deductible . 
It was decided that A.LCh.E. representatives 
should bring this problem to the attention of 
Engineers Joint Council to see whether a con- 
certed movement by the whole engineering 
profession would clarify these matters. . . . In 
legislation such as this where a government 
department or representatives are asked to act 
on some matter by a Local Section, Council has 
always urged careful consideration . . . Just 
recently a policy memorandum on “political 
action” was sent to local sections & for those 
who have not seen the note it is digested here 
On matters which affect chemical engineer 
ing or professional standards Council feels it 
proper to let the views of interested groups be 
known The following check points however 
must be carefully noted Feelings expressed 
must be those of the majority of Local Section 
members; the opinions must be clearly repre- 
sented as coming from the local, not National, 
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membership; action should be plainly in_ the 
public interest & should coordinate with & 
complement views expressed by A.I-Ch.E. na 
tionally or jointly with other engineering groups, 
such as Engineers Joint Council .. . In matters 
that are not related to the objectives of the 
Institute, Council feels that Local Sections 
should be cautioned against expressing views 
as A.I.Ch.E. groups. Executive Committee 
also appointed three alternates to the Perkin 
Medal Committee: R. H. Wilhelm, Princeton 
University; L. C. Kemp, The Texas Company; 
& W. W. Kraft, the Lummus Company 

& on recommendation of the Program Com 
mittee approved Northwestern University as 
the site for the 1958 Heat Transfer Confer- 
ence, which will be held in cooperation with 
A.S.M.E. on August 18-21. Council the 
next day heard major discussions from the 
Professional Legislation Committee, E. 
McCulloch of Foster Wheeler Corporation 
& J. F. Lawrence of The Lawrence Company, 
as A.L.Ch.E. representatives on E.C.P.D-E.].C 
Joint Committee on Practice of Engineering, 
presenting the problems facing them in their 
negotiations with the Joint Professional Com 
mittee for the Study of the New York State 
Education Law . The Professional Develop- 
ment Committee was represented by H. W. 
Schulz, Carbide and Carbon Chemical Corpora 
tion; F. E. Reese, Monsanto Chemical Company; 
& W. E. Keppler, Merck & Company, who pre 
sented several areas of professional development 
that they wish to explore & asked Council's 
opinion on the value of these areas to chemical 
engineering as a profession Reporting also 
was the Admissions Committee, FE. F. Jennings, 
Hercules Powder Company; Aimison Jonnard, 
Shell Chemical Corporation; & E. J. Lyons, Gen 
eral American Transportation Corporation, who 
discussed current problems of the Admissions 
Committee in trying to operate under the strict 
interpretation of the Constitution . . . For all 
three committees Council developed significant 
policy, which will be reported here after current 
minutes are approved. Chairmen of Committees 
for 1957: Awards, E. R. Gilliland; Nominating, 
W. G. Whitman; Professional Legislation, J. P. 
Cooke; Public Relations, Robert York; Research, 
W. E. Catterall; Sections Activities, G. FE. Hol 
brook. . . . Student Chapter Counselors: H. B 
Kendall for Case Institute of Technology, Frank 
P. May for University of Florida, David Dickin 
son for University of New Mexico, & L. C. 
Eagleton for University of Pennsylvania. 
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PHOTOELECTRONICS’ 


* The conversion of light input to highly 


magnified electrical output in a dependable, 


precise relationship 


Depend on Du Mont Multiplier Phototubes for 


precise quantitative and qualitative 


measurements. Available in a wide selection 


of sizes and electrical characteristics for 


ever hotoelectronic need 
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1. GET PRECISE CONTROL of process temperature, heat transfer rate, and 
product uniformity with turbine-type LGHTNIN Mixers. Impeller size and speed 
ore carefully selected to give just-right balance of fluid flow and turbulence in 
any vessel. Hundreds of combinations are available, using standard components 
You con get these LIGHTNINs for open or closed tanks, top or bottom entering, 


in sizes from | to 500 HP. For full description, request Catalog B-102 


5 ways to get the right 
fluid mixing for your process 


2. TANK SHAPE IS NO PROBLEM when you 
mix fluids with LIGHTNINs. You con get fixed 
mounting propeller-type units like these for open 
tanks or closed pressure vessels. Closed-tank 
units are installed simply by bolting to the tank 
nozzle. Direct-drive and gear-drive models; 
sizes from ‘4 to 3 HP. Fully described in Cato- 
log 8.103 


4. GET RAPID DOUBLE-MIXING ACTION, 
or gentle thorough stirring, in any open vessel, 
with a UGHTNIN Portable Mixer. Direct-drive 
models for high-speed miaing of thin liquids; 
geor-drive units for heavier fluids or larger 
batches. You con get UGHTNIN Portables, elec 
tric or air driven, in sizes from Ye to 3 HP. Thirty 
models. For full description, request Catalog 


B-108 


3. FOR VERY LARGE TANKS (up to 6 million 
gallons), you can get high volumetric flow at low 
cost with a LIGHTNIN Side Entering Mixer. It fits 
new or old tanks; comes with choice of stuffing 
box or rotary mechanical seal thot’s quickly re 
placeable if it ever wears out. Geor-drive and 
V-belt drive models; sizes | to 25 HP. Described 
in Catalog 8-104 


5. FOR LABORATORY AND PILOT-PLANT 
MIXING, you can get as much as 20 years 
service from a UGHTNIN Laboratory Mixer. You 
can run Model F, shown, at any speed up to 
1600 RPM. Four other models to choose from, 
including one with UL-approved explosion- proof 
motor for mixing solvents and other volatiles 


For description of all five, send for Bulletin 8-112 


How to take advantage of 
what’s new in mixing 


There are many ways you can use 
modern fluid mixing to help prod- 
uct quality; increase yield; get better 


uniformity; speed production. 


It takes a specialist to give you 
full advantage of today’s highly de- 
veloped mixing skills. Your Licur- 
NIN Mixer representative can give 
you this kind of help, because he's 
backed by 35 years of spec talization 
in fluid mixing. 

For quick, competent assistance 
on any fluid mixing problem, call 


him today—or write us direct. 


MIXCO fluid mixing specialists 


MIXING EQUIPMENT CO., Inc. 
199-b Mt. Read Bivd., Rochester 1), N.Y. 


In Canada: Greey Mixing Equipment, Ltd 
100 Miranda Ave., Toronto 10, Ont 
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